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| HEREAS the Publication of Nautical Almanacs 
conſtructed by proper Perſons, under the Direc- 


Ho Gon of the ſaid e would greatly contribute 
to make the ſaid Lunar bk 
it further Enacted, by 


les more generally uſeful ; Be 
the Authority aforeſaid, That it 
ſhall and may be law ul to kd for the ſaid Commiſſioners 


| to cauſe fuch Nautical Almanacs, or other uſeful Fables, 


to be conſtructed, ane toprint, publiſh, and vend, or cauſe 


to be printed, publiſhed, and vended, any Nautical Alma- 


nac or Almanacs, or other uſeful Table or T ables, 


which they, or the major Part of them, Hall, from time 
to time, judge neceſſary and uſeful, in order to facilitate 


the Method of diſcovering the Longitude at Sea; any 
Law, Statute, excluſive Privilege, private Charter, or 
. Cuſtom, to the ; thereof notwithſtanding. 


And be it Enacded, by the Authority aforeſaid, That no 


| Fan or Perſons ſhall-print publiſh, or vend, or cauſe to 
| de printed, publiſhed, or vended, ws Nautical Almanac 


or Almanacs, or other Table or Tables conſtructed under 


the Direction of the ſaid Commiſſioners, without being firſt 
licenſed by the ſaid Commiſſioners, or the major Part of 
"them : And if any Perſon or Perſons not ſo licenſed, or 
not being authorized by the Perſon or Perſons ſo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, 
or cauſe to be printed, publiſhed,” or vended, an fuch | 
Nautical Almanac or Almanacs, or other Ta le or 
Tables, every ſuch Perſon or Perſons ſhall, aj por Copy 


of ſuch Nautical Almanac or Table fo printed, pub- 


- liſhed, or vended, forfeit and pay the Sum of Twenty 
| 8 to be . by Action of Debt, Bill, Plaint, 
or Information, in any of his Majeſty's Courts of Record 


at Weſtminſter ; and that One Moiety of ſuch Penalty and 


Forfeiture ſhall be to- his Majeſty, bis Heirs and Succeſ- 


- ſors, and the other Moiety to him or then ary ſhall 2 8 
ute, inform, 22 ſue for the _ 
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Acts concerning the Longi | 
much thereof as. relates to the Appointment and 
Authority of the Commiſſioners 223 conſti- 
tuted, and alſo ſuch pry rey do the con. oY 
8 of: 3 — and other uſe- . 
ful Tables; and for the more effectual Encou- 
ragement and Reward of ſuch Ferſbn and Fer. 
ſons as ſhall diſcover. a Method for finding the 
ſame, or ſhall make uſeful. Diſcoveries i in Navi- 
gation; and for the better Experiments 
relating thereto: Made in the Fourrenth-Year 
of the Reign of his preſent ajeſty | 


* D and with the Advice and 


liament aſſembled, and by the Authority of the ſame, That 
each and every of the ſaid recited/Atts: (ſave and except 
ſuch Clauſe and Clauſes iu each dr aby of them as relate to 


the Appointment or Authority of all or any of the Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch. 


"Clauſe and Clauſes as relate to the conſtructing, printing, 
. vending, and licenſing of Nautical Almanacs, 
and other uſeful Tables) ſhall, from and after the T wenty- 
fourth Day ef une One thouſand Seven hundred and Sor 
_  venty-four, be, and are hereby repealed, 


And, for a Aug and ſofficient Encouragement to any 5 
Perſon or Perſons who ſhall diſcover any Method or Me- 


mods for finding the {aid Longitude, Be it Enacted by the 


Authority aforeſaid, That the Firſt Author or Authors, 


| Diſcoverer or Diſcoverers, of each and every ſuch Me- 
thod or Methods, his or their Executors, Adminiſtrators, 


or Alligns, ſhall be intitled to and have the Rewards or 


Sums of Money herein - aften mentioned; that is to fay, lu 


caſe the Method propoſed ſhall be, by means of a Time- 
| keeper, the Principles whereof have not hitherto been 


"we W to * Reward © or Sum of Five tboufand 


Hen , 


onſent of the Lords Spin. | 
tua} and Temporal, and Commons, in this preſent Par- 


to 


o 


* 


EXTRACT, Jo. 


va i ie eth. 9 
One Degree of a great Circle, or Sixty raphical 
Miles; to the Reward or Sum of Seven $a Five 
den Pounds, if it determines the ſame to Two Thirds 


of that Diſtance; and to the Reward or Sum of Ten 


thouſand Pounds, if it determines the ſame to One Half 


of the ſaid Diſtance: Which reſpective Rewards ſhall be 


due and paid when ſuch Method ſhall have been ſufficiently 
tried by the following 8 and Vo G to be 
. made and perfarmed, by ſuch Perſons, and under 885 Re- 
ſtrictions, as the ſaid Commiſſioners for the Diſcovery of 


Longitude at Sea reſpectively conſtituted by the abore- 


recited Acts, or the major Part of them, ſhall think fit to 

point and direct; (that is to ſay), When and ſo ſoon as 
E or more Time kee cepers of the fame Conſtruction ſhall 
Hate been tried at the fame Time, for the Space of 
Twelve Months, at the Royal Obſervatory at Greenwich, 
then in Two Voyages round the Ifland of Great Britain, 


In contrary Directions, and in ſach other Voyages to dif- 


ferent Climares as the ſaid Commiſſioners ſhall think fit to 
_ dire&t and appoint; and after their Return from ſuch © 
Voyages, or any of them, for ſuch longer Time, at the 
ſald Obſervatory, not exceeding Twelve Months, as the 
ſaid Commiſſionęrs ſhall judge neceſſary; and alſo when 
© and fo ſoon as the'faid Commiſſioners, or Two Thirds of 
them at the leaſt, ſhall, - after ſuch Experiments and 
Voyages have been made and performed as aforeſaid, have 
© declared and determined that ſuch Method is generally 
Practicable and uſeful, and ſufficiently exact to determine 
the Longitude at Sea within the Degrees or Limits afore- 
© faid, in all Voyages for the Space of Six Months, (Impedi- 
ments from clopdy and hazy Weather excepted) ; and alſo 
when and ſo ſoon as the Principles and Practice of ſuch 
Method are fully diſcovered and explained to the Satisfac- 
tion of the ſaid Commiffioners, or Two Thirds of them 
at leaſt; and fuch Author or Authors, Diſcoverer or Diſ. 


_ coverers, ſhall have delivered up and aſſigned over to the 
"ad Commiſſioners, for the Uſe of the Public; the abſo- 


lutte * of rk e as an have been 
N wied 
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tried by ſach Experiments and Voyages as aforeſaid, to- 
gether with all Places, Deſcriptions, Theories, and Ex- 
planations belonging or relating to the ſame, and which | 
ſhall contain the Whole of ſuch Diſcove of the Longi- 
_ tude; and in caſe the Method propoſed ys 
of improved Solar and Lunar Tables, then and in ſuch 
Caſe the Author or Authors of ſuch improved Solar and 
Lunar Tables, their Executors, Adminiſtrators, or Aſſigns, 
ſhall be intitled to and have the Reward or Sum of ive 
_ thouſand Pounds, if ſuch Solar and Lunar Tables ſhalt 
prove ſufficiently exact to ſhew the:Diſtance of the Moon 
from the Sun and Stars in the Heavens within Fifteen Se- 
conds of a Degree, anſwering: to about Seven Minites of 
Longitude, after making an Allowance of-Half a Degree 
for the Errors of Obſervation; and when it ſhall appear 
to the Satisfaction of the ſaid Commitſhoners, or Two 
Thirds of them at leaſt, that ſuch Tables are conſtructed 
intirely upon the Principles of Gravitation laid down by 
Sir Jaac Newton (except with reſpect to thoſe Elements 
Which muſt neceſſarily be taken from aſtronomical Obſer- 
vations), and alſo when the Truth of ſuch Tables ſhall have 
been further confirmed and proved by Compariſon, with. a 
Series of aſtronomical Obſervations made during a Period 
of Eighteen Years and a Half, which is deemed the Period 
of the Irregularities of the Lunar Mations; which Reward 
ſhall be due and paid, when the faid Commiffioners, or 
Iwo Thirds of them, at leaſt; ſhall have declared and de- 
termined, that ſach Tables are ſufficiently: exact o ſhew 
the Diſtance of the Moon from the Sun and Stars in the 


Heavens, within the Limits above: mentioned; and alſo 


When the Author or Authors of ſuch improved Solar and. 
Lunar Tables, his or their Executors, Adminiſtrators, or 
Aſſigns, ſhall have delivered up and affigned over to the 
ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
late Right and Property to and in the ſame, together with 


the Theory relating thereuato ; and in caſe any other Me. 
thod ſhall, be propoſed for finding the Longitude at Sea 


| beſides thoſe before-mentioned, that then and in ſuch Caſe 
"pb 1 W or W Diſcoverer or Diſcoverers, or 


any 


all be by means 
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205 ch Methoa, is or their Executors, "Adaiailitatgts, 
or Alligus, ſhall be intitled to and have. the Reward or a 
Soum of Five thouſand Pounds, if it ſhall determine the ä 
mic Longitude within One Degree of a great Circle or "of 
$ Sixty geographical Miles; to the Reward or Sum of Seven 
1 ee Five hundred Pounds, if it ſhall determine the 
ES ſame to Two Thirds of that Diſtance ; and to the Reward 
ct Sum of Ten thouſand Pounds, if it ſhall determine the | 
ſame to One Half of the ſame Diſtance j which reſpective ao 
Rewards ſhall be due and paid, ſo ſoon as the ſaid Com- «i 
- miſſioners, or Two Thirds of them, at leaſt, mall, after | | 
8 15 Trial have been made bd their ae . and 


eee 3 their Hands and — 4 to the Commillioners . 
of the Navy for the Time being, together with the Name 
or Names of the Perfon or Perſons who ſhall be the Au- 
- thor or Authors of ſuch Method or Methods; and upon 
the Receipt of ſuch Certificate, the faid Commiſſioners of 
the Navy are hereby authorized and required to make out a 
Bill or Bills upon the Treaſurer of the Navy for the re- 
ſpective Sum or Sums of Money io which the Author or 
Authors of ſuch Propoſal, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall be intitled by virtue of this 
Act; which Sum or Sums the ſaid Treaſurer is hereby 
required to pay to the ſaid Author or Authors, their Exe- 
cutots, Adminiſtrators, or Aſſigns accordingly, out of any 
Money that may be in Hands unapplied to the Uſe of the 
Navy, ei, to the t true Intear and DANILO + of this 


6 


| e E X T R AC T, Or. | ly = | 
| And be it further Enadted by abe Authority aforeſait, 


' That the ſaid Commiſſioners for the Diſcovery af Lon- 
-gitude at Sea, or any. Five or more af them, hall have 


1 fell Power and Authority to hear and receive any-Pro- 


poſal or Propoſals. that ſhall be made to them for.diſcaver- 
ing, the ſaid Longitude, or for making any other uſeful 
Improvement in Navigation; and in caſe the ſald Com- 
ſuatisfied of the Probability of any ſuch Diſcovery ot Im- 
pProyement as to think it proper to cauſe Experiments o 
be made thereof, they ſhall certify the ſame, tagether With 
the Names of the Author or Authors of ſuch Propoſal.or 
Propoſals, under their Hands and Seals, to the Commiſ⸗ 
ſiuoners of the Navy, who are hereby authorized and be. 
_ quired to make out a Bill or Bills upon the Tręaſurer of 
the Navy for any Sam or Sums of Money as the {aid Com- 
miſſioners for the Diſcovery of Longitude at Sea, or any 
Five or more of them, ſhall think negeſſarꝭ for making ſuch 
Experiments; which Sum or Sums the Treaſurer of the 
Navy is hereby required to pay immediately o ſuch Ferſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiements ont of any Money which ſhall - 
- by in his the ſaid Treaſurer's Hands unapplied as afore- 
And be it further Enacted, by the Authority aforeſaid, 
That if any Perſon or Perſons ſhall make any Diſcovery 
for finding the Longitude at Sea, which, though not of 
ſo great Uſe as to be intitled to any of the great Rewards 
above ſpecified, ſhall nevertheleſs be adjudged by the faid 
Commiſſioners for the Diſcovery of Longitude at Sea, or 
the major Part of them, to be of conſiderable Uſe wo the 
Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation ; then, 
and in ſuch Caſe, ſuch Perſon or Perſons, his or their Exe- 
(Tutors, Adminiſtrators, or Aſſigns, ſhall, from time to time, 
"have and receive ſuch leſs. Reward or Sum or Sums of 
Money as the {aid Commiſhoners, or the major Part. of 
them, ſhall think reaſonable; and certify accordingly, 
under their Hands and Seals, to the Commiſſioners of the 


nnd r 1 


out a Bill or Bills upon the Treaſurer of the Navy for any 


ſuch Sum or Sums of Money, which the ſaid Treaſurer is 


hereby authorized and required to pay immediately to ſuch 
Perſon or Perſons, his or their Executors, Adminiſtrators, 


or Aſſigns, ont of any Money that ſhall be in his the faid 
Treaſurer's Hands unapplied as aforeſaid. 1 


" Provided alle, and if is hereby further Emcted, That 
10 caſe any Perſon or Perſons who ſhall and may bave re - 


* ceived any Sum or Sums of Money, by virtue of this Act, as 


a Reward for any Method of diſcovering the Longitude at 
Sea, ſhall afterwards become intitled to any of the greater 
Rewards appointed by this Act, for or on account of the 
ſame Method; that then, and in ſuch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as afore- 


ſaid ſhall be conſidered as Part of ſuch greater Reward, 


. Ah. 


Navy, who are hereby authorized and Wh. to ke 


and deducted therefrom accordingly ; and that no Perſon 


' ſhall receive more in the Whole for any One Method for 


— diſcovering the Longitude at Sea than the © a wed 5 


N for ſuch Method by 22 Ah: 


8 


of Parliament for the Diſcovery of the 
Longitude at Sea, c, and ſor examining, 
ttying, and judging of all Propoſals, Ex- 


periments, and Improvements relating to 


3 * 
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XL 7 HEREAS we have employed proper Perſons to 
- VY compute Nautical Almanacs and Aſtronomical 
Ephemerides for the Years 1777 and 1778, which will 
greatly contribute to make the Lunar Fables conſtructed - 
by the late Profeſſor MAvER of Gottingen (which you”. 


* : 


have already printed with our Authority) more generally 


uſeful; and whereas we think fit to employ 
ſaid Nautical Almanacs and Aſtronomica 


Ephemerides: 


Me do therefore, in purſuance of the Fower veſted in us by - 


Act of Parliament, hereby licenſe, authorize, and impower 


vyou to cauſe the fame to be printed, together with ſuengß 


On to print the " 


3 


other uſeful Tables for facilitating the Method of diſcoher- 
ing the Longitude at Sea, as ſhall have been conſtruc td 


under our Direction, and will be delivered to you by the 
Reverend Mr. NEVIL MASKELYNE, his Majeſty's 


Aſtronomer Royal at Greenuzch; and for fo doing this ſhall _ 


be your ſufficient Warrant. Given under our Hands and 


N 
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Seals the 28th Day of Oiober 177 5. 
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th Order of the ; Commiſſioners, 


- 


By the 1 — by 4 a. 5 


of Parliament for the Diſcovery of the 
. ee at Sea, Gc. and for examining, 
- trying, and judging of all Propoſals, Ex- 
- periments, and wr made ang N to 


de fare. . 


THEREAS we think fit to r you to publiſh 
and vend, and to cauſe to be publiſhed and vended, 


che f autical Almanacs and Aſtronomical Ephemerides for | 
the Vears 177% and 17 5 , together with other uſeful Tables 
(conſtructedunder our irection) for facilitating the Method 


of diſcovering the Longitude at Sea, which will be printed 


* Mr. WII. LI AA 10 HAK DSO of Sakfoury-court, 7 
Fleet-ftreet : We do therefore, in purſuance of the Power 
veſted in us by Act of Parliament, hereby licenſe, 


authorize, and impower you to publiſh and vend, and to 


cauſe to be publiſhed and vended, the faid Nautical Al- 
manaes and Aſtronomical Ephemerides, together with the 
other uſeful Tables above-mentioned, For which this 
hall be your ſufficient Warrant. Given underour Hands 
and Seals the . . of October 1775. 
SANDWICH - ks A 
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GIS. ELLIOTT (L.S.) 
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C. KNOwWI ES (LS. 
y -C. HaxrDpy.: (L. 
IJ. PRINGLE (LS. 
F n IN, MASKELYNELS. 
To Mr. Jon Novnsz, ' T:Hoxnszy (L.S. 
Bockſeller in the Strand. J.SmirTm [.S. 
VVV E. WaAI NWG 7 5 
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Joun IBBETSON, Secretary. 
* A 7 CTY was alſo granted to the like Effect to Meſl. 


; my Joann Mouxr and THOMAS, Pact, Sta- 


 Lionlers on Tower-bill | 
PR E. 
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EE Commiſſioners of Longieude,: in — 
1 ſuance of the Powers veſted in them by 
Act of Parliament, preſent the Publick with 
the Nautica, ALManace and ASTRONOMICAL + 
 EpyzMER1sS. for the Tear 4777. bang the 
Eleventh' Impreſſion, to be continued annually a 
Work which muſt greatly contribute to the Im- 
provement of Aſtronomy, Geography, 8 . 
vigation. This EeneMer1s contains eve ing 
eſſential to general Uſe that is to be hg ay 
any Ephemeris hitherto publiſhed, with many 
on uſeful and intereſting Particulars never yet 
offered to the Publick in any Work of this Kind. 
The Tables of the Moon had been brought by the 
late Profeſſor Mayzs of Gottingen to a. a ſuffcient 
Exactneſs to determine the Longitude at Sea, withig 
a Degree, as appeared by the Trials of. ſeveral 
Perſons 93 35 Uſe of them, The Difficulty 
and Length of the neceſſary Calculations ſeemed 
the only Obſtacles to hinder them {rom becoming 
of general Uſe : To remove which chis Epnz+ 
MER1S was made; the Mariner being hereby re- 
lieved from the Neceſſity of calculating che Moon 4 
Place from the Tables, and afterwards computing 
the Diſtance to Seconds by Logarithms, Which 


are the principal and only v Ts IH „ 35175 


Calculus; fo that the finding the Longitude by 
the Help af the eee, Is now in a Manner 
reduced to the Computation of the Time, an Ope- 
ration equal to that of an Azimuth, and the Cor- 
rection of the Diſtance on account of Refraction and 
Parallax, which is alſo rendered very e's by either 
of the Two Methods invented by Mr. Lyons and 


7 Mr, ahi and * among the Tables 


requiſite 


8 
4 * 


nts to be; 8059 SK the Ernguzkis; or by 
either of the Two Methods annexed to the Eenz- 
mts of 1772, being both Improvements « of the 
Method Which I formerly | zublſhed in the BxrrisR 
Maxzxintr's Gvipz and PrrLosopmcar., Trans- 
 aer10Nns, the Fiſt by myſelf, and the Second by 
Mr. Gro Wircni. ; but ſtill more fo by the 
" Generar, Tarts for correRting the apparent 
Diſtance of the Moon and a Star or the Sun from 
the Effects of Refraction and Parallax, computed 
at great Expence by Order of the Commiſſioners of 
_ Longitude; and publiſhed under the Care of Dr. 
Stb HRD, Plumian Profeſſor of Astronomy and 
experimental Philoſophy, atCAMBRIDGE, in 772. : 


"BY: Deſire of the Coininiſhoners of Longitude, 1 
8 up the Explanation and Uſe of the Articles 
Contained in the EpREMERIS, and the Inſtructions, 
with Examples, for finding the Longitude at Sea 
by che Help of the fame, I alſo collected and cal- 
Fulated the Sixteen Firſt Pages of Tables requiſite to 
be uſed with the Epfktirnlis, and computed the 
Table of proportional Logarithms, which ſeemed to 
me abſolutely neceſſary to ) clear this Method of any. 
remaining Difficulty z and added Explanations, of all 
the Fables, and a Correction, p. 49 and 50, Which 
may be applied by the Curious to the Effect of 
Kefraction on the Moon's Diſtance from a Star, 
found by Mr. Lyons, or any other Method, on 
account of the Barometer and Thermometer. . 


. 8 


All he akku 5 of the Pol lows Wing 
to the Sun were made from Mr. MAYR 8 
ban ripe TOR TEE 222 the Board of 


Longi: - 


* 


1 


* 


yrEFAcE | 5 
Longitude after his Deceaſe, . 7 bag : 


Printed under my Iaſpection, and publiſhed 


in 1770; but. the Calculations of the Moon were 


made in this EPEMERIiSs, for the firſt time, from 
new Tables, improved from Mavzs's Tables, 
compoſed by: Mr. CHaRLes. Masox, under m 121 


Direction, from Calculations made by Order 


the Board of Longitude, upon the Series of lunar 
Obſervations made. by the late Dr. BRADLEY, and 
Publiſhed in the Nautical Almanac of 1774.1 Ia 
tbeſe new Tables, the Epoch of the Moon's mean 
Longitude is 1“ leſs, that of the Apogec is 36, les, 
and that of the Aſcending Node 45”. more, than in 
Mavzk's printed Tables, and the Equations are 
calculated to Tenths of a Second. Moreover, One 
new Equation is introduced, whoſe Argument is the 
mean Diſtance of the Moon from the Sun's Apogee, 


and Maximum 10,4”. Theſe new Tables, when 


compared with rhe above-mentioned Series of Ob- 


fervations, a proper Allowance being made for the 


unavoidable. Error of Obſervation, ſeem to give 
always the Moon's Longitude in the Heavens 
correctly within 45 Seconds of a Degree; Which 
greateſt Error, added to a poſſible Error of One 
Minute in taking the Moon's Diſtance from the , + 
Sun or a Star at Sea, will at a Medium only Pro = 


AYE an Error of 50 Minutes of Longitude. . 


The n of the Plane were Be 5 


from Dr. HALLEv's Tables; and the Eclipſes 
of Jupiter's Firſt and Second Satellites from 
the Tables of Mr. WarGznTin, publiſhed by 
MM. DE LA LAN DE in 1759; and thoſe of the 
2 Te” and Fourth Satellites from Tables of the 


ſame c 


1 NR EN ACE 


ſame farther ! improved by Mr. = Wh and | 
annexed, the firſt, to the Naurieal ALManac of 
1771, and the other to the CONNOISSANCE DES. 


| MovyzMzxrs CzLxsres of 1766, 


All the eien of he 83 were com- 


5 pred by Two ſeparate IDO and examined by 
a Third, except the Moon's Longitude, Latitude, 

Right Aſcenſion, Declination, 5 and 

Farallax, which, for Noon, were computed b by One 


erſon, and for Midnight by another, | the 
Truth of theſe Calculations aſcertained by means 
of Differences, which, for the Moon's W 


were Furien as far 45 the N 9 


NEVIL MASKELYNE. 


; OITECNENES Ro var, 


1. 8 


e 
25 12. 


E X PI A. 


* 1 


. co 
r L-TY ö R r 9 


- Exyranarion e he 10 uſed in © 
- Eynnneunny.” 2 


gh PLANETS ws | „ 


2 EE 7 WG 
Sr SW ©» 40 
2 


The Moon's, or ay © Planet's Aﬀet | ding Node. 15 . 
The Deſcending Node. F 
Conjunction, or Planets ſituated-i in the Game Long eds 1 


S Oppoſition, or Planets fituated in oppoſite Longiages, or 7 
JO 6 5 m each others. is 7 


_ 2 55 , % 3 
1 — = i - 5 IS 8 * I 
1 y . 4 ” os * 
he 5 iac. ; 5 
. * 
L ; . 


> 
* 


A 2 . Wo” | 

Tawns. sn. 8 

Gemini. 8. 2 Sagittarius. 
ancer. | | ..9, W Capricornus, ' . 

T:: Gn Wa r Ag arins, „„ 


ECLIPSES for the vn 17. 


Ji 9. '© eclipſed, partly viſibte. | Begins at P. 49, 0 ſets 
| | „ 39's * 15 100 e 
0", 4% 8. : 

an. 23, cecl Wy tl ville. 
Un 23 pf , partly H. M. 


Begins — — 2.474 
Midde— 4.11 

. 4 riſes at —— 4.25 
„% Digits eclipſed | 7. 60 


r 


3 


„ 
PTT ĩ ˙ nec an,” 
—B 


1 


| 7 8 IR F Begins — —— ©, 5 PO” 


* > . # VIS oe I ETSY 
— 
Fo Gy - 
— 1 77 5 * £ 

* N « F * 

N + 

ö x 

1 „ 8 


15 Page 126, col. 8288 » Age read 21 22,2324, 25,26,2, 28, 29 


. n 
e 2 es, 
» . 


OE 


xt 7 7 "Fi . E : 


e 0 Lege e, os 5 NE 217. LR 3", 13%. 2H 
Des Lat. 26% S. O will be Sentrally eclipſed on 
the Meridian at 12. 36% in Lat. 35. e 8. and. 
8 173% Wo Greenwich, | 5 


Joly 20. 6 eclipſed, inviſible. | Et Se iT 5 


— 


\ 10 


D 


he - Middle — — o. 44 
> EEG f Ends 8 — bs . 15 187 . 8 8 3 5 2 


a ee + Digits d F 


bee. 29. 0 eclipſed, inviſible. d at gf. 59/4. FF 3 go. 39/ : 
d' Lat. 0. FN. © will be centrally eclipſed on 
l 1 Meridian in Lat. 225 42 8. and abe 1400 15 
540 Wet of Greenwich. © F 
Omitted in the Erne for 116. * * 


5 


Jan. 20. © eclipſed, invitible. Sd at 140. 37” : in 10. 05. "44's 
| 5 Lit. . 21/ N. OT i 


* 
D. o * 


EY 1.— 23. 28. 159= | — 7 . * 
7 715 FVV 28. 25 — —— — 16, 
July . 28. 351  —— 1, 


"Ds pps — 23. 28. —— 


Dec. 31. . 28, #1 2 — 


„ > # 
—— CEE * ” F 7 2 3 — 
* . — ä - 


„ 


Ert in 1 e for 11276 


Page 97, la col. I. 2. for Eirtt Quarter, read Laſt Quarter. 
for 22,23, 2425,26, 27,28, 29,20 


| Page 1 33. col. 5 17th day, inſert Oxford Term ends. 


8 


Laß 


* = 


rg ei 


| = ©©o cow om | w tm 
2 


5 550 > fir Grandes] 
8 8 y. cont 1 


. 1 FIR 4 NY ee 3 


Pa TD CESS Re en dt I” nc ATE x 


LOO 
+ Ww Þ 


= 


* 170 5 er a 
Hilary. mand DEN 
Hun term et £. 


WH: a * 


Priſca. 


e 


r bs c20Þ hgh 


N N DD Mm 
W "OW . 


[24 Sunday after Epiphany. 
Fabian. In 8 days of St. 


Agnes. [Hil 1 ret.“ 
Vincent. 


| 


bee of St. Paul. 


3 


[Sepruagefima Sunday, 
Pr. Aug. 
. (St. Hil.in 15 days, z ret. 


* 
* a 


15 XIE a 
12. 0 92 55 TT 36˙. 
113433955 10 5 

16. (2 ade 80 12 47, 5 


2. Car lis: birtf- day 
18. Cy S 13% © 33's 


| | 19 8 enters a at 2b. 54. 
JHilary Term begins. 20. ( I 20, 25/, 
21. C 


Fred. born. ot 3. eclipſed, partly vi 


[King Charles I. martyr, | || 
| b 4 my itt Lat: 58) 


her Phenomena. © 
2. Ty” 9 0 Lat. 40. 

( Im. 159, 145, * 
* fs N. of 5 7 
Em. 15 1 7% i 
In 21. 23. 7 
Chimp I. 


Ciad T 16", 2 
9 i: = diff. Lat. 2 
'© . 

CY * 
C 


$. 
525 
ES, 
8. 
11 
11. 
b 15". 


2 ad 
43 ad 


— 23% 20/, 
Az +27. 


(A Ceti 20, 24. . 


C lad BY 1825 5 
N 
( I 20*, 317 


I Ini. 10% 52/4; * 
F WEE of )'s center 
Em. 11d. cr. 11/8. 
41 23% 29/, [fible. 


| 


#22, 
6 


4% Im. 51 
of Y's cent. 
6/2. ®*7'4. 8. 
2 alt Lat „ 


he Et. eta eto” 1 
. 4 
4 


ere 


— — — — — 
INE . w e ONS 5f Ea 
any & 


. 
+ F : 
2 N 1 


17: ANTS F {4 „ 


C r 


(e Serpentar, 179, - . 


15 7 


JEET 


4 = 5 18. — 9,71 
9. 12. 33. 78.54.34 
9. 13. 34. 1918.58.58, 
9.14. 35. 3019. 2828 
1. We 4219. 55 


22. 57.5 a+ 
22, $2.2 


22. 46. 27 


5122. 40. 2 
223. 81 6 


„ 9.17.39. 


19. 
E 20. 42. 3 


9. 10.3 37.53 19.12. 950 22. 25. 49 6. 36,5 
19.16.31, 622. 18. 3 
40. 1 19.20.53, 6 22." 9.51 


9. 19. 41. 219.25. 15, 12. 1. 12 
19-29-3640 1. 52. 81 


| 9. 21. 4348 
9.22.44 57 
; 9. 23. 46. 
9. 24 47 14 
9. 25. 48. 21 


| 


50,3 
1557 


19. 3 
19.3 


38 


6 775 34.9 


19.4 6.53, 3 
119.5 7.1, 


21. 42. 38} 8. 
21. 32. 4 

21. 22. 23 
1. 11. 39] 9-478 
21. o. 3010. '8,8 


| 9. 26. 49. 26| 
19. 27. 50. 31 
9.28. 51.35 
9.29. 52. 37 
10. 0. 53. 39 


118. 


10. 1. 54. 39 
10. 2.55. 39 
10. 3. 56. 37 
4.5734 


10. 5. 5 31 


19. 58.2778 8 
19.59.44. 0 

20. 3.5954 
20. 
20. 12.27, 


. 50 
20.20.53, 3] 
26.25. 4» 
20.29.1555 


: 155 6. 59. 27 
10. 8. 0,21 
10. 9. 4 I 
10. 10. Wc: 8 
1 0 


20.35 34+5 


20.45.50, 2 


4:0 
{i 58. 53 


ERIN 25 Sik 
1204142, 7] 


20.49.56, 
1 


20. 48. 58 10. . 20,1 
20. 37. 110, 48,7 


20. 24. 4111. 7,5 
20. 11. 69011. 25, 


19. 45. 26 
19. 31. 38 
19. 17. hs 


418. 4 . 4 


10. 12. 


3: 80% 


[20.58. 7,8 


2 — 


11. 42,8 


paſſing the 
Meridian. 


the Moon!“ 
Node. 


* , 
* 


7 * — 2 * * > 
3 3 . 
"9" bs = L 8 — _ 
< >, 
- 
: 
de. 4 Ys Ts 


e 


5 . 
bd; 


of a . 3 1 ex * 
3 Os 992033 


1 « 32,0] 9.993082 
39: 993335 | 


3.28, 2 
3.2743 
3.27. 24 
3 27. 3 


* 


— 


88 3 9 


*® 


2 


32, 


S f Eclipſes of the SarkLLITES of 


7 8 * : : ; 
— 
4 


* 
* AX 
; N A | 


; P 5 0 : 
. mM 2 * by 
— 3 3 
- a 1 l A - 
. , 34 
N 14 2 * * 4 4 bl = 
'Y i x - . 
2 - 1 * 
, 6-1 { 72 3 e 2 Es = 
4 N * 
_ 7 - £ - - 
» 5 Gt * 5 pj g - 


8 
* — 


- 
* — 
* Y 9 
0 
* by 
1 * 


E: Satellite, 


Immerſions. Immerſions. 


L I. Satellite. 


7 
g 
4 
j 


4 


| 21. 0. 28 
15528. || 
4+ 2.3» 32 . 

© Ta 51. 20 1 


Emerſions. 


ö x 179*42, 42 
{Emerfions, 
HOSE TE: 
23, 2.17 


- 

_— 7 4 * ” . 
N 1 „ +, 

= f S C NOISY 8 hos 8 8 os £5 .n . 7 
2 * * 0 5 — N « Ne 4 = 
7 = © | e y n 1 ys . ” . * * 

* - . — 2 85 _ - : . 
34 Pry by Li 2 4 D 
+ = : od] OI 3 ; « - : - E'D 
* 


3 


Denne 


1219. 53 
1,37. 41 
| 14"55- 40 
EE 


19. 33-23 
147 1-47 
5 8729. bn 34 
124» 25. 
i5*53.19: 1] - 
* 
| 
| 


10" 21,173 1 -- 
4.49. 5 


e 
Ib 
2 


23. 17. 37 1 4 
L | & 


8 * 


8. 7 7h 
. 8. e 
24 |. 21-29. 35 BJ. 
25] +3955. Bf - 


— 


LES 


R 2 
N 


BB: 


Ag Ws erb N 


K Q 
ws apts. 9, 92 IELAK 
y - 


— 7 I N U IR 7 2. — 


Hellocen: 
tric Lon- 
Situde. 


=<| 


Haliocen- "Geocen- 
tric LF 
tude. \ 


tricLon- 
1 5 


Geocen- | 
tric La- 
titude. 


DD. N. 


* 5 7 3 


1 AER 
** 


Is.D. M. D. NI. E. M. 
| MERCURY. 


As 


AAS : 8 R 
D. M. 
9 

A 


11 9. 12. 50 
10. 


7 23] 


1310. 22.21 a 


75 72 &| 9 11.770 7.52 SJ 77 80 
6. 46 


21, 4. 


1251.0. 16. 241 


* 1 


VENUS. 


: 


TEX Bens 52 
7 8 19. 26 
hel J 


5.38 
by 16. 14 


. 51 
27 30 
25 

TIES . 


7 8110. 16. 37 
10. 23. 57 


1 


8 


11. 8. 29 
111; 15: 49) 


—_ 15. 10 ” 


I. 48 81745 37 2.28 — 


ESC 118-0” 
„„ 


„ 


2. 31 | 
wn 35 
2.34 


9 * . 


MARS. 


. 


2 : — 36 a 


4 


| N 15 7. 10 
1. 47 
1. 45 | 
44 
1.42 


6. 9+ 31 
6. 11. 38 
. 13. 34 
' 6, IE, 


. 27 


2. 22 
* 31.5 
12 565 
330 


8 
239 
. 


3 7 


17. 0 
17. 2 
16. 44 


JUPITER. @ ge. 1 


15.25 


Bc © 


0. 15 N 3-21, 1 
| 9.16 
0. 16 


3.20. 34 
3. 19. 45 
3. 18. 58 


5 12 


o. 18 N 22, 
O. 19 2. 1 
o. 20 22. 125 
D. 2 RY 20" 
— 22 122. —2 


Tl 


12. zo. 
12. 10 


11. 41 


1 


10.44 


SATURN. 0 22 * 


25 = 7. 
2. 29 
2. 

"$4209; 
2. _ 


Wy 
2, 28| 
2, 47 
4 1 


7. 
. 


.. „ 
2 7 
„ 


* * * _ 3 


— 


5 I ll GR 2 


"of 


7 19. "8: 


18.45 | 
17. 54 


E ˙· ie eee, 


— 


18. 20 


J gitude attitude at 
Un Hude. i FP ID 
85 D. M. 8.8 D. M. 8. 1D. M, 8. 
6. 7. 23. 56 6. 13. 19. 51 77 Th 
6. 19. 16. 14 6. 2, 13.425 
7. 1. 12. 5 7. 7. 14. 915 5-15 2 
7. 13. 18. 14 7. 19. 25. 32 5 LH 
7.25. 36. 33] $. 1. 53-3414: 34 
8. 8. 10. 97 8. 14. 34. 5605 3. 30. 19 
8.21. 3. 38 8. 27. 37 713. 7. 5. 
9. 4. 15. 23 9. 10. 58. 19% 1 

h. 9. 17. 45+ 43] 9. 24 37+ 2019-52. 4) 

. Io. 1. e 6110, 8. 318 3 2.32 8 
10. 15. 33. 348. 22. 37. 56 1. 40. 13 2.16.35 
10. 29. 44. 1611. 6. 52. 52. 51. 2 13: 22.54 

11. 14. ©. 255 21. 10. 73, 51. 40 4.16.53 
II. 28. 19. 24 O. 5. 28. 1914. 38. 4 f. 54. 5 
e. 31] 0, 19: 8 "7: 10 15-1447 
0. 160 49. 6 1, 3. 63. 8 „ fy 20 1 5.18.14 | 
. 10. . 48 149 55. 915. 8.2 1.58.59 
1. 24. 52. 46 2. 1. 47. 564. 41. 16 4.21.32 
2. 8. 40. 24 2. 15. 30. 63. 58. 9 3.313 
2.22. 16. 480 2. 29. . 2803. 2. 6 SET | 
Che n 40. 84 5 12. 18. 8 . 56. 48 f.: 1. 21:57 
3.18. 51.57} 3. 28.22. 2310. 46. 18 80. 10.21 
4. 1. 49. 21 4. 8. 12. 52 ho 24 Nfr. 0.31 N 
4. 14. 32. 56 4. 20. 40. 391. 34 32 z. . 0 
1427. 3. 2] f. 3. 13. 2%. 37 5 f. 6 
18 9.20. 36] 5. 18.25: 14] 3.32. 41 555. 22 E 
5.21. 27. 24 f. 27.27. 2604. 17. 6 14-34-55 
6. 3. 25. 43] 6. 9. 22. 50 [f. 49. 41 [5, 1.14 
6. 15. 19. . Ye $A» 595. 9. 33 15-14-32 1 
{62740351 7. 3. 8. 615-1 10 . : 


®: 4 * 5 
eee * 
. D. M. 
- : 300 
14 N 


5.1. 


* 


NI o. 33 
38 4.52 


9. 2 


1 54 5 


* 1 6 : 
A 4. 
4 19. 1 
+ 3 : 


20. 6 


4]21, 24 


21. 23 


20 


116. 65 


20. 58 1 
21, 32. 


| h * . 8 al ; a 5 ; | . | : a 
AE 8 


3 


| 50 e 
0 . 
1 — , * Ny 
8 » | 

— ; 5 

x l Ty | 
oo 

30 
Q 3 


2 74 : 


75 


1255 M. 8. 


50 85 
14. 
8 


57.13. 1% 
45. 52. 12 


65. 47. 3 


G 52. 11. A, 


70. 2657 EE 77 


08. "ii 9 
53.48. 59 
39. 94 brat 
2 33.391 


37.54 43 


85. TA 5855 
52. 2. 34 


23.84 2 


4 62, 42. 22 : 
| | 48. OL 

1] 34. 23-46] 
; 20, 25. 13 1 


. 42. 44. 42 


29.27.43 


54. 36.47 


5 


FX 
E1 


52.54 25 
39: 25-25 


37. 43+ i 


, O 9 51. 


124.5437 


454.31. 9 


N 
49. 26. 
88. 18. 3 
23. 18. 24 


2 45 
Fr ra $1 
34.37. 7 
21, 42. 29 


50. 27. 7% 
6 


46. 7. 


32. 59, 260 
20. 6. 5 


53,5157 
1 
J 23.55.39 


* 
3 


. 


40. 14. 4. 
28. 28. 


64. 42. 9. 


63. 8. 30 
50, 48. 27 
38. 45. 19] 
27. 4. 5 


2 


61. 35. 6 


„ | 


37+ 16. 13 
5 Land 


Bags 
S 


a Fi” WI 
52. 10, 24 
40. 36. 

. 9. 46 


52. 22.71 
50. 43. 24 
39. 10. 23 
27. 44. 48 


Fett IA M7 


49. 16. 28 
37. 44. 9 
26. 28. 10 


79. . 72 
39] - 

1 : 
2455-53] 


47:49 
36. 18. 


41103. 4 


[7 


17 
56. 45 
5D 51 


114. 36, 309,113.15. 30 


102.27. 7 
91-3449] 


111. 54. 341 
101. F. 53 
A 


hg. 


* 1 WT 
7 
* 


110. 33. 0 
l 


. 


r 


Ser 


. 


E 2 — 7 bas 


ng 


R. 2 "3 3 N U AR * 1 —= 


r 


; " Dittancesof P's Center from ©, and fromStarse call T7 = * 


| FE Stars ; In 55 : Hours, ien 18 Hour | . 


Names. — — Io Sees Ru RW2as 
D. M. 8. . P. M. S. D. M. S. D. M. S. 


1488.42 700 87. 21, 57] 86. . 51 B4. 39. 44 3-0 2 3 

„„ 3 31. 3475. % 51] 73.4 "i 
| - 3]TheSun. | 66. 56, 47] 65. 34. 2] 64. 11. 6] 62, 47. 57 VVV 

155.49, 5 54+ 24+ 35] 52+ 59, 51] 51. 34 51 5 
[Sh 44:25:51] 42: ee. 

11 72.37. 9f 70. 54. 360 69. 12. 4| 67. 29. 33} f 

120 Arietis. | 58. 57. 55 57: 15. 57] 55+ 34 11 53. 52. 40 . 
Iz. 3 
V 73.2 22 7137 75 og. 50. ark 7 - 
14] Aldeba- 58.55. 33]-59- 8. 48] 57. 22. 7 58. 35, // . 7 
15 ran. 46. 43. 53 44. 57. 51 43, 11.55 41. 26. % 
JT 30. 53. 9 bd 2 x7] 27. 23. 244. 
J v 
1 J 53.11. 14 51. N 1 V9. 145 3B 55. 2. 4 
8 Pollux. 49.30. 17] 47. 48. 31] 45. 7. 0 44+ . 
197. 57. 3 . 2234 23. 52] 32+ 44- 44] 3!- 0. 1h) 


BEE EMEA. cory — 9 52+ 45; 5M 
21 1 ee, 42. 48. 5 10. 6 39. 31. 35 
2 Regulus. 31. 21. 29. 44+ 44]. 28. Js 4⸗⁵ 26. 31. 5 To 
1 7 . 6) 2 . 
J 70: 59 10 Go. 2 33] 67. 50 

JC 58 by 29. 5] 56. 56.27] 58, 24. 4 

| 251Spica If 47. 46. 1 Sago 13] 44+ 44. 41] 43- - 26] 
26 | 35-47-25] 34.18. 55] 32: 50647] . 23, 4 
27] F-24765 25 495 51 21. 21. 44 19. 58. it 5 
45 


11 


2B] I $7: 59-22] 58. . e e 
Antares. 49.22. 54] 44. 56. 14] 43.29, 38] 42. 3. 9 . 
34. 52. 333. 26. Ea * . 29 30. 35. - 

ERIE 2 8 | k 

| 286. + + 1120. 1 42060hs 39- 59/1 91775. 57: 75 YT 

109. 12. 3210). 51. 3010 oY 105. 8.4 £7 

1 57 23.12 iy 1.45 5.40.11 "I 3 

13 5135 4+ 42+ 51] 83. 19.37 > 


= * 5 F 
: 
. 
AE 4 ; 
be: L 
R 
— 

Wes 4 + A 
. S * 

7 4 


— 


E Ted fy | 


3 


W ” 


3 Hours | 


* . WI 2 » 


6 Hours. a] 


P. II. S. 


. M. 80 


94 , 
7 * (4 * 
bs of BEN A 
£ * F 
4 
* 


1 & "Sears | 

| 21 Names. | 

FF 

% . 
12 . 


24. 1 

7 8 
4 0 4s 

3 K * 7 xe 


| 40. 77. 32 


52. 40,13 
64.33. 9 


OUS T1944 


Ks" wa <1 1 * * 
2 7 F „ 
y 1 " 

: ” 


8 103. 


1 
8 76.35 ⁰ 6 


* 


23. 38. 49 
3 9.295 


60. 31. 4 


17 55 


42. 20. 34 


$4 9 of 
66, 9 


7 
37. 0430 


7 aol: 


1 
hs 2 7 


55.37 


3. 37 40. 3. 


38. 
Fan 


63. 46. 110 bg, 


| $0. 21, 15 


76 51. 22 


89. 59.40 


1. 27 
1 £5735 


63.37.45 0 


78. 30. 14 
91.37.47 
104. 38. 391 
117. 31. 46 r 


40. 23. 49] 
53 4-30 


* 
% 4 
-.Þ 
K 
5 7 
ps 
a 
Ns ö 
N 
* 0 
52 N 
3 
2 
* 
Fo 
* 
. 
pot * 
* 


LED OE — 


— | 


+ 80. 20. 21 


35 33. 
9 2.49 


67. 49. 20 


I} 58.71.18 
71. 21. 11 


23061 


59.49.42 67. 


175 
74: 2. 


69. 23. ; 


by 7% 5 6, iT 


8 30. 4s 


Ah 


36.44. 2 


I: 25 7575 


2 


1 23. 54] 


. 


7 
1 


. 


nen G e 


54.24 
48. 44. 
e 


35. 23.20 


500 12. 34] 
var 1. 11 


©. 

i N 3 
SY Lao ates OBE hed . 
* e HAS 


E 3 TR 29% 9.23 30. 49. 12 3²² IT 500 
; 2Aldeba- | 42+ 2. 1 77 0. 54 45: 38. 58 
Fi. 3 56. 59. 27 58.35. #7 
2 28 £21 88. . 9. 10 
EEC 71 28 8822873 8 2 20.2 
i Pollux. 36. 59.30 38. * 32 40. I, 128 17.3 
— ̃ . ̃]· EY OTIS 
N 12. 58. 23 2 45] 15, 59. 417. 2 20 
| — 59. 30 26. 29. 13 24 72 2928 1 


29. 4 bo. 58-4 | 


z , 
i 4 w 2 : Wo 
8 1 * 1 
e — * n * 7 2 * 
— * *. * N e eee C77 ele 
I = * * 


D 


5 28 


Diſtancesof 5 5 8 + Comer =" © : "and from Stars weſt of her. 


LT PE r 11 
e 
Pe ee £ «wont pe 


2 8 
4 : E248 


| ee 


1 
1 e e 
A 
8 * * 
. 3 


* 


2. Hours : 


1 rea als 
58. 35. 50 
R 


4% 42+ 51] 


1. 34, IS 
2.33.22 


43.42.51 
56. 59.43 
70. 15. 6 


19.29.43 
41. 35. 40 


7 TEA 2. ol 


111. ©, 


43. 
. 42. 40 


+ 


Ih 225 25 
58. 39. 16 
21.54.17 
85. 4.47 
98. 2 
24 


PIC 28. 30 
44• 41.17 


II 47 


oe" 


47. 25 = 4 


60. 15, 48 


73- 33- 23] 
6.43. 10 
- 99- 4. 42 
112. 42, 49 


51. 47-42ʃ 


22. 28. 29 24 
35.47.34 37: 
J 48. 54. 28 
63. 23. 290 


„ 3 


1 


J 32.57 44 


42. 49.41 
54 38. 13 
66. . 


e 


44.33.40 


4 „ Ta 


50. 31. $4 
32. 26. 10 


20. 29. 42 
32, 27» 2 
44. 18. 19 
56. 6. 45] 
67. 56. 39 
he AN 


25.70 7502 
5. 35 4 


39. 


64: 82285 
33.87.18 
i 80 


46. ; 4+ I 


21. 59. 42+ 


33.56.15 
45+ 40. 55 
: a 35. 
69. 25. 44 
81. 23. 22 


18 59. 3-53 


23; 29: 39 
35+ 25-22 
47+ 15. 29 


[259 


. 
* 
+ 
X * 
#5 
„ — e 
© = . : * 4+ 


S. 2 
SS 2 * 
g * 


eee of of the TT of 11 U P I T E. 


W FRY 
Prop S 


7 ue - at 10 05 ib Clock ; at t Night. 


© 
_© 
© 
© 
2:2 
_© 
© 


oroJolfolfo) follo) Folfolfollo) 


* 


. 
[>] 


. 
* 

MN 

* 


Et bY 


TT WEE 23. — — 


—TFirſt 


1 39) 


. 


* * * . : 1 
2 Bo 3 


r eee 5 
x 8 7 © 3 , "x 
ny or NN Ly e 4 


narter— 14. 8. 19 


| 25 Moon : — 21. 21,1 


we 


1 


* 


228 0 ws 


by Agate. : 1 8 


Sang . SES VV. N. 
Blas. = mor. of Purif. 
N b ret. 


5 8 


1 4. C1 ad N 25 . 8 
| "7 3. [4 T * 1. 44. = £ 
4&8 Hee. . 


he . 

=, 47 1b. 42. 5 
(60, 57, + 3 4 
C9= 119,07 - | 


8 
, 


* 


+ 
7 


1 


Valentine. 
Ac Tex. d divides m. 


1 


1 
7 EY or 8 95 {ls 
| In 855 of Purit, 4 ret, 


Las Wea. Hil, Ter. ls 


10. h Stationaryß. - 

12. (2 ad Ceti 1855 33 : 

13. : 4 Cetl 2, 1%; Y 

[4 458 18. 55%. 
1 ad e N 20% 65 

1 

[1 

«| 


ce BY | 


BY * 


92. 
M. 8 


* TI, in „Lor. 


. 


* ©) 
1 : 25 8 


1 
oy 


n 1 5 


18 Toh 


8 Stationa 


172 in 2 


3 


8 os Matthias Pr. . 


fi 


E born. _ 


Dot 
4% N. | 
4 lm, 12,5%.“ 

3% N. of 'Þ 's cent. 
4 h 


66 PSS > 
82 14 5 


* 


Ae 


. Right Aſc. j 


un's 


in Time.” | 


12 M. 8. 
21. 2 2:12; 0 ft wi 
1121.10.18, 1 


42 


7.85 2 


21. 6.1555 


21.14. 
21.18 


8 


9 


10. 18. 
410. 19. 9. 


5 No To, 20. 10. 

10. 21. 10. 902 4. 

5 12 1305 
119. 22. 8 18 21. 3 


8,41 


'$ 


21. 22, 21 12 
21.26.20, 6 
5 30.1973 
177.1 
1 


15. 19. 25 
10, 1-© 


15.43. 7 


15. 24. 33 
14. 5 
14. 46. 40 


14. 27. 20 


| 3 
9 
«1 
9 TT. 


: 11. 


fro. : 
10. 2 


22 


- 3 


: ; 10. 23, 12. 27 42. 10,4 
10. 24. 12. 44 
13. 18 
13. 50 
10. 27. . 21 


21.45. 58 
21.50, O45 


21.53.54 
21. 57.47, 


e015 


4. Ry 2: 8 — 2 5 
13. 47. 590 | 


7 . 5 


13: 


4412. EY 


18 


Mo 30,5 


T4, 4, 
14. 2 
14. 39% 
14+ 40k 


14. 40,6 


45] 1 
145 1405 3,3 


14. 3775 
9;14- 31,6 


x. 16. 
11. 


410. 28. 14, 50 
415. 29. 15. 16 
111. ©. 15. 41 
11. 


422 13.12, 8 
2 16. 24/2 


OO ” — 


22, 1.30 901 
. [16 


22. 95285 


22.17. 214 


= 49 
11. 44+ 47 
11. 23. 34 
EE 10 
10. 40. 37 


T4r 22,5 75 
14. 16, / T 


11. 


3+ 16, 44/2: 
4-17. 0 
5. 17, 16 
0 
7.17.4 


22.20.51, 3 


22. 28.272 
42.32 14% 
22. 36. „ 


3 


10. 18. 54 


9.34. 59 
12. 49 
58. 31 


14. 10, 
145 337 
13, 5655 | 
13. 4,8 
13. 38, 5 
13. 29, 
13. 1953 


I. 17. 


1 
I 


9. 1 5 
IO, 18. 


gs 


8 


$2]22.39.46,6 


8.28. 4 


22.43-31,9] 
22.47. 16, 8 


8. F. 30 
Te 4A ha i 


N wy * * ONT * er 7 \ 
Tc 5 - 8 "4 $3; I Eo 
"os "= 3 


13, 8,7 
I2. 57,6 


12, 4549 mn 


49114. 23 27 5 Ro 


F 1 J * F 7 
a . 
. "3 + &” 68 

4 {* 


e Mon. 


— r 2 1 
x 5 1 
. 5 


1 


a S W EE Et G4 


find *s $4 


W 


# 


E 9943 4's - 
15 8 
199399 |. 3.25.2 


* W ARC = Dl TOS. Ae 1 BEAM er ad i 4s 4 e 


2 1 - 


nar of J v y 1 


43 


T1 


1 


* n 
Emerfions, | 


2 3 1 N 2 8 
. 8 * 7 3 S IS WI * 
I Se 


19. e 
+ 6751. 


5 21 1555 


& Hl 8 * 4 g 
* = —— — 


2 15 


n 


+: 841 


127% 
2E 
- 167 hes 35 F- 


. * 


f 2 8 * 80 lte. 18 : 2 
3 ? - 


2 
of 1 "648 mans 


n Ds” 2 


: 15] 


27. 7 mation 
CO | 8 S, | 


* 
. 


155 30. vol | 
19.39. 6E. 
9 f 


+ 


4 * 
Sen 


1 


10 


Dar BHE 
MERCURY. 


2 
Inf. 8 164. 15. 


14. 


ee El. 
1 10 


5 3. 4 9 6. 18 
13 4 1e. 1 6.57 


0. 58 
0. 23 
[23- 35 


| 7:48 
7. 24 
9.22 
N 


ite 4.5 tl rg 8 15 
11. 2. 30} 3.285 
5-10. 1 0,295 10. 26. 12] 3.39 
4. 47) $4308 119. 21, 12 * 


# 


1 | 


b& 4 
120 
+ 8 


15 


550 . 59 ESTER S. © 2 
o. I. 3 o. 19 8 . 8 NU 2. 
„ 


0. 8 NI 


11 1. 27. 5 
24 
9.4 


2.26 
19 2. 26. 30 


6N][ z. 16 
2-41 


NE, 5 


| 2 IE, 6. 12 


1 
« 1 
* 8 


. 
MARS. 


— — ” * 1 


6. 22 2. 
Blas 43, 


our 55G 


Ef T7 6. 16. 51 TT 1 E 
"37 [. 5% 585 4. 19 15. 42 
1. 34 | 6. 18. 310 3˙ 1 4-29 5. 20 
1. 32 6. 18. 46 3. 6 | 4.30. [14-58 
1129 Auk 18; 351-3, « 3; 9 Keg of 5 


Fee 
N 


13 F. 19. 57 
19 5. 22. 36 


a 


. 9 4:23 
EE EA ger 1 


* # 
1 od 


7 27 70 IF N | 4. 4 


1, 23N| 11. "I. 20 0. 77H To. 36 8 T 10 


7 


2% 39. 


Ln 


8 * 3 . * * 
* ; ? 
i 


SA 
6 : 


7 77 27+ 41] 2. 29 
756. 27752 2.29 
16 6.28. 4] 2. 29 
19 6. 28. 1 2. 29 


your 


25 6. 28. 25 2.20 


—ü— 


N 7) » 
FP 
a . IS 


1 


8 4 * CORR 


9 FY 


"FEEBRUATY” 


2 


N 


1} 


1 


= eg 


eg] 


Moon! 5 Lon- 
-. gitude 
at Noon. 


"Moon's Lon-INMioon sLa- 
8 8 itude at 


idnight. 


 titude at . it 
Noon. lat 


5 N 5 


[5 5. 5 


5. 8 


ny 
F 


| 1 21} 2 _ 


. £ 4 


121. 9.34 
731 

8. 15. 58. 27 
8. 28. 52. 11 


9. 12. 9. 42 


7: 27. 15444 
8. 9. 39. 38 
22. 22. 30 
9. - 27. 49 
8. 57. 20 


4 434d © 


EST | 


2.29.57 
1. 21.56 


1 % 


OD Ow O'ltwngkuw nd 


SLE 


- [IO, 24. 21. 51 


9. 25. $1.48 
10. 9. 56 "26 


11. ; 9. 1. 24; 


10. | 2. ch Ke 10 | 
1. 9. 48 81. 
3 


LO 17s: 4 
11. I. 40. 16 
17. 16. 24. 153 


- = 2624 ure 


4-2 21. 22.38 


2 


1 2 


1. 28. 43. 28 


4 38” 5 


I 11. 23. 47. 5 o. 1.45 | 
11 [Tu. o. 8. 33. 46] c, 15. 54+ 12+ 57-35. . 7 
12 [W. | 0.23. 11. 540 I, 0. 26. 22 6. 12. 50 [5.12.52 
13 Th. 1. 7. 37. 2| I, 14. 43. 336. 8. 3 [4-59.28 
4.26.29 


6. 3 10 


6. 17 34s 46 


4. 58. 40 6. 


15 8a. 2. 5. 36. . 48 13-3950 
16 [Sa. „ 39] 1 2.42. (/ 

17 INM. 3 2. 25. 50 8 + 1.36434 
18 [Tu. wy 26. 48] 3.21. = 9 2. 2 8.27.43 88 
19 W. 14.22]. 4. 4. 33. 30 0. 50 og pry te 2 
20 [Th. NN 12 4. 17. 4171.15, 4 1.4. 8 
21 F. 4. 23. 15. 45 4. 29,25. 42. 18. 28 Iz. 47-29- | 
22 8a. F. 5. 32+ 14] f. 11. 37-2413: 14. 24 338.544 
23 |S. | 5- 17.40, 39] $+ 23, 42.114. 0-47 1% 
| 24 [M. | 5. 29. 42. 80 6. 5. 40. 43 4. 35-55 48.53 


9.98 


26 6. 23. 30. 43 6. 29. 26. 30 HY 7 3 
27 [Th. | 7+ 5. 22. 27]. J. 11. 19. 615. „ 25 
122 3+ oh 16. 47 7. FRG 16. 10 4. 48. 12 4.35. © 
N „ x 5+ ? 
„ 4 
on 1 | i 1 | 
DO * | | a 


* 


37 


| rs: 7 


727 S De- 7 
clinat. 


at Noon. 


at 5 ; 


lination | 


D. M. 


b. N | 


5. 


my „ 


242.14 
1255-9] 2 
1268. 47 1 4 
7 RS. T | 


53119. 1 | 
1020. 5 1 24 
5121. ch — 23 5 | 


3 13. 25 8 


16. pn 


18. 5 
10. 15 


| 297. 50 


1341.58 


312.43 
327. 30 


356. 3 | 


8 18.5 54 


1 

4 
IS» 4t 
11.26 | 
6. 29 


1 36. 50 
50. 36 


9.79 
23. 24 


ere 


oy T 


4. II NI. E 


i 92. 2 
100. 38 
120. 23 | 12 


145. 24 11 
158.340 
130. 15 15. 57 0-34 10.29: 

181. 34 | 187. 4 20 N 2. 10 N 
192. 39 196. 9 ©. 282. 138 


— 
Ha 
. 
wy 
00 
1 : 
Ld 
O 
— 


Lond 

& © 

if © „ 
UL 
\F1 1 


21 | 203. 40 | 
14.77 


— — l „ - * * 
> — a — — 4 
— — a. = Þ : 
— — — — — = 
—— — . __ = 
» ——— — * — * — 
9 — — — 
0 — — — — 
— — 2 ———* — — 
—— — 7 . 
8 K ! ͤ 0 pe Rn nn nes — — — — — hats _ 
. 4 — —— — 4 — — = = 
- : * : . * - 2 — — — 3 Lhe 24 — — 2 " 
; . > , n »; | Nt = Cn m = 22 424 
8 - 5 - 4 2 - 7 2 
. 17 -» * 
% > 
Z 4 k 


209. 12 4 22 4.6.29: 


232. 5/12. 24 


1 lt TS A I ABA AE RY 1 tet 
* $ N e 


: 
+ 
* 
| F 
; 7 
85 q 
£ 1 +4 154 \ 1 


. 1 
r . 8 4 
F $ 4 pay g 
r 2 1 b 4 * a > * 8 
4 E K $3 $I EASE EE AS Ss hu; 
— : . — 5 


THE 


"1jJU0 
Jo 


1 
4 


MEL] 


E 


od 


—_— 


Eupen 1 


Sts 2 
2 * % "oY 


„ 


15 57 
56. 42 


5125 
F102 $075 
5049 5017 


a * 


1 


"_—_ held. Bhd 


_— 


- — - _ — . 
Ce da ea ——— LE 8 
8 n FORE —b———— — 


— * — — 
— 


2 22 Deer rats . 
— * 3 220 
— - wm 
2 a 1 0 1 2 
— —— —— ————ͤ—uꝗ— . —— . — ͤ Ä 
— © r 
, * » 7 # 
4 


—— — — — 


f — 
—— — v— —— . — 


1 


ERP 
: . 
4 

— 


. 


e 
—— 


F E B * ; (Fo I * 7 


222. 


1 


1 5 = 


Diſtances of 7 e = ©, and from Stars cat of her. 


'Stap_ | 


es ebene 


hen th TT CE IO TR" IS «+ 
7 * — * 
} 8 


4 E 


P. N 8. D. N. 8 


P. MI. S. 


5 : 2 47» 17. 980 


70. 43. 200 
59.11. 39 


69. 17. 56 


2 


333 


5 56: 71 80. 33. 29 79. 9. 53 


57+ 43+ 43] 56. 15. 26 
45.47. 1. 44: 15+ 45 


67.52. 15 


a 


26. 15 


745. 5} 


54.46.47 
42+. 44+ <+ þ 


55s 
41. 20. 29 


9. 25], 53. 24. 38. 


39.39.12 


$1.49. 3} 


37.58. 40 


„ 


57.7 185 51 
4%: 16, 33 

95.47 
14. 52. 4 


50. 8.58 
41. 28. 
27. "9-17 


$4 11. 14 
39. 39. 57 
28; 25. 


79.22.55 
45:44 12) 
32.28. 3 


—_ 


T9 
44. 320 


42.22. 51] 


Regulus. 


5 L Wy 8 
SR 8 : 
1 4 
TY ; 
4 


07. 25 20 
54.21. 23 
41, 18.47 
28. 29-49] 


15: $456 


855 77 85 
$2. 42+ 47 
39. 41. 56 


26. 54. 37 720 19. 38 


87.77.45 
51. SET 
38.6. 


52537. 45 


$24.23) 48} 


37+ 52. © 


225 . 2 


WR 1 3 32 


40. 42. 1 


49. 26. 1 
36. 28. 51 


23. 44. 54 


EG. Bbc BY 20S, 
W 


$7- 37-13 


45+ 29.3 
33.35. 4 


"2; 2534 


# Se 


78. 24 30 6: 77. 28 
56. 5430] 54. 33.58 
43. 82 57 42. 29. 5 
5 30. 39˙ 57 


Eh 
654 18. 3 
53. 2.38 
40. 5% 27 


bs | 


Wc 4 S. 


* 


5 
1 
Lita n 
— 
r * 
n 
* 
Fe: 1 
8 


57. 29. 42 
35.45.56 
44. 928 
32. 1. 


22 
54. 18. 29 
198 0 54 


7. T9 545. 53. 


ka * 
= 


Aqui: 


[Tie Sun. 


* Wen S 


81.38. 3], 


71. 23. 54 
61. 17.19 
N 


112. 56, 1 : 


WY 2 


"Bo:21: 3 
PL 7. 31 


= 


111. 34. 30 


1 


1 


N 1 


5 51. 
45 by 28 


79 4 4| 
68. 5117 


121. 7 10 
110. 12. 39 


ö "WR. OI” 


25 7 54 
81. 23.55 
5399 99: 11 


7 9 


DEST of 5 Center Nm © . . from Stars ca of Few N 


| 


| U 
12 Hours. 15 Hours. 18 Hoon |; | 


— 290 r 5 * N . $4548, hd $7 * 3 I) «+ play GY © 


5. 51. S P. N. 8 P. M. S 1 


75.22. I 74 57-46] 73+ 33+ 13 
| 64. 59+ 5 63. 33. 22 62. 6. 28 
I 3. 17-47] $1: 48. 24 2 18. * 
2. 9 32.39.32 


1. 49,450 * 11.4 4825 nk 4-45: 2 


1 


| 36. 4. 16 34- I 1 32 29 31 30. 42, 32 | : 


8 P51 35.52 Go. F. 57 58. 41. 10 pony 13-3 { 
42.56. 48 48. 29. 47] 47. 2+ 54] 45-30: . 
| 485 24. 1] 36. 58. 1 35. 32.11 34. 6. 32 


76. 30. 20} 75. 13. 35] 73.56. 55] 72. 40.22 
| 66, 19. 15] 65. 3. 28 63. 47. 53] 62. 32. 29 
118. 21. 580177. 0, 41115. 39. 18174. 17. 49 
dls, 28. 85 106. 6. 785 23 43+ 47 „ 1 | : 


+ 
| 


a. — > — — NNEOY — 


* — .. 
— —— Eee et ens 6. 


P EE EE IO ES rene es — 
— " — — S2 93344 


— 


— „ . — ͤ 2717 


[+> ay 


F E 7 K * A R 7 


2 


2 


£2 Noon. 


. 


Hons | 


: _Diſgncs of » Center from ©. — from Stars el of ber. 


e Hours 


. 


5 2 
1 ns * „* 1 

_ * : „ 
＋ 1 > eh 


| grows 


31. 945 
43. 7.30 
5829-27 


656. 16. II. 


"23: 17.49] 24. 935 
37. 38. 44 
49. 22. 36051 | 


35.58. 11 


e 


5. 21] 
59. 7-43] © 


1 28. fr 


5 32.52 


98. 21. 0 


. 
33. 59. 4 


2 


99.55.51 


112.2. 37 


35-30. of 
£7: 54:43] 


7.5 45-159] 
48 88. 46. 29 
105. 30. 27 


1113.58.14 


— 


118.7 32.3 


37. 1. 49 
4%: 23.47 


265. 54.35 
38.57. 13 


31047. 2309 


27433. 7 
40. 3+. 


55; 3% 53 


54.58. 3 
. 


29. 11.27 
of 44, 10. 54 


38. 3+. 
51. 


Pollux. 


34. 47. 49 
46. —.45 


48. ä 


* 


: * 
. *, 
* 
F o 
; 4 8 1 
” 1 * > 
7 » * 9 < . * 
Fd x 2 4 


2 75 
Regulus. | 


47 3+ 
$6. 52-48] 
68. 44 


. 23 
3321111 
3+4J 


22.43.23 
284,3 
46.32. 35 
58. 21. 19 


48. 


, 24. 13. 19 53 Ye 
36. 9.47 
to 10 
e e 


39. 


16. 15. 55 
27. 23423 
3.12] 


„ 


} 


17. 36.22 
28. 9.34% 


20. 20, 17 
31. 43. 9 


: I N. 
2 N * 
5 13 6 4 Fo P 4 5 — Ki 7 
5 x - 4 7 1 3 : £ * 4 
F 1 # £ 2 
. 8 N 3 
b I * 
We fer 7 * * o 1 4 5 — TW. : >. 1 * * 1 2 
* e ; 7 N N . \ + _ a 1 >= y 4 D 1 — . 1 x ; at 7 
- — 8 SS? 52 34 2. Ao. n ry , : Re 0 . 5 8 Fr 
rr — nec 9 $ 2 C * 8 * p 6 7 L 8 * 
+ 7 : 
; 4 * 
7 . 
»# 
* 5 4 * : 
4 
” 
4 
» 


* . e Ne e bats, 1 
74 


=! 


3z 


N nb + 


+. 


15 Bous. 


7 
18 Hours. 


nn 


3 


N ef eee 


. NM. S. 


e 


_ 


D. M. 


boot rt ͤ En EAR 8 


D. M. S. 


— 


PD. M. 6. 


37. 5-33] 


-F 49. 15.29 


61. 49.39 


28. 355 200 
50. 48. 24 
63. 25742 


5 
=) 2+: 21. 42 
— 


"41-36. 27] 


53.55 2 | 


66.-39. 0 


| 29. 30-5} 
s. 42. 3.58 
56. 16. 41 


31. 0.37 
44+ 24 8 


3134. 20:14] 
47.49.10] 


TIT 


$2. £24.24 


. 


Ts. $o 28 
* 
104.3 


— 4 x: 
34106 
IIZ 2.4 


3 


40. C. 55 


5 52. 36. 580 


29. 31.1 
41. 39-5 


3 30. 59: 31 


4 


43: 13+ T9 


2 5 
44. 


4 * 


19. 18.27 
32.27.31 
423.49 
I. 
| 70. 40-58 


© 


20. 57-47 
5 
45. 59. 58 


59 K 


22: 36. ITT 
35- 42-49] 37. 
48. 35.57% 

3 9 


27. 16. 49 
39. 19. 0 
e 


"TAPS" | 
49. 49. 21] 


F 


70. T6. 37; 


3 39 


31-47-19] 
73.49.55 


i 
e l 


30. 58, 38 


= | 62: 46. 51 


16. 43. 4 


28. 42. 35] 
40.37. 6] 

92.27. 12 
64. 15. _ 


I. 13.730 
30.12. 14 
42. 6. 4 
83. 55. 46 
65. 43-55 


T9. „ 
31. 41.45 
43.34.57 
55.24. 17 
67. 12.29 


2 32 
33. 10. 33] 


245 
34 56:3 


"I<+ 32.14 
* 6. 5 


add. 
__ We I RT TI 
* 


25.57. 30 
37. 34 37} 


<a ”y pow ihe WD PE: 


», 


a 5 


— 


F 27 N UARY . 


or 


A * 5 


nl gurations of . 1 of J1 U P IT E RI 
e 7 2 'th" Clock in 1 . 


* - x De 
* 0 «4 © — 77 . 

q ADE FE & AXE 2 3 

* 8 2 n 9 £3 * 18 Dee N * * „„ 5 
0 1 7 $4 O s 4 3 
—. —8 We | 
. TY '©) 8 
8 2» 8 ; * 2 3. 3 3 
* * 5 — * * 


hes O 5 „ „„ 3G, 8 4 
. | ö 
3. 8 SS 3 2+ 2 * 3+ þ 
3 — O 1 3 FFP ; 5 
5 2.1. 8 . 11 
f *2 3 © . 3 | 
7 ** * — 4 3 1 2 
Near mer * 5 ot £642 I Ss 2 
A Ps 


— — N © 9 "I * TY 
3 . CEE 
— — . . 2 1. | 5 1 i - 
. . 3 1 
| 7 5 2 
: FE O ' 2.3 - {+8 - : 
8 7 TT} 
4 5 i ; fo S 3 
8 2 8 2 84 ©, I. * FX : 
| 8 * | 
2 2— 15 t | © "— . * ; 
a | . Go 
| +24Z 8 „ 1 
„ O zos 7} SS 
= 2 ͤ — | 
1 2.1. O 3. 4 | 
— | "oY" 
5 1 ON AC he 8 5 


op OK / 2 zh if 
— I =" | 
*. S182 
83 £ 
3 8 1 
1 


ee e 


e 


e ee 


+: Þ 


F 


A 


2 


. | 
Sundays, Holiday S, & | &c 2 : 
2 75 


Phaſes of the Moon. 


-« 
4? N TH * . = 


1 


Dk: 


| 34 Su. in Lr. "Chad. 


” DM. 


20 
8 


New Moon — 9. 
Firſt Quarter——15; 1 


Laſt Quarter —31. 17. 31 


— 
* » 


Full Moon ——23. 14. 54 


3 


3 N 2 4 
"IN IIa 8 22 
12 . 
3 15 
1 


1 L 


5 


; Prin k, p. 


Other Phenomena, ; 7 


— 
1 115 360. 5 


bed l. 


4th Sunday in Lent. = 


_ 14. 4 1 0 4 
116. C 


| - oth Sunday in in Le. 


3 Cid Friday. Benedict. 
: Oxford Term ends. | 


Ed. K. of Weſt 821008. 
Pri. Louiſa Ann born. 
Lam. Ter. ends. 


1 u. 1 
19. O e 185,15“. 


* 
# 
” * 8 2 


en Su. in Lent. Palm Su. 


FRF of V. Mary, 


* 
6. 


ET. 


U Ceti h. 549 4 
NR 


C9 16. 111. 
„ „ 20. 77. 
28. c i 4377. 
29. c A Megan 5 12 


27² 


Ea pa * 
W 1 8 5 1 


1 0 4 
„ 
„ e N a, Rar * 


bn off 
* e 184 
* 


» 
6 thi 
» 
: as N 


aa. 1 
4 - 1 £< 

+ 
e HET 9 


* _- „ 
1 * 
. 


[ 


2 
ON 


* 


» 0 
ak 
I * 
3 . 
„ 
4 


- Sun's 


1 Longitude. | 


By 


GE On e aid e tu 
= 2 Suns * 124. S 
Right Aſc, 


11 Time. 


1 


of Time.. 
Add. 


2 0500 


2 ON. 
Pad F CS x As 
2 1 


dm 


PIT LG. 


HM. s. 1 


D.M.S 


M. S. 


a. [Lb 11. 18. 13 
. 12. 18. 78 
2 111. 13. 


A1. 14. 


. 


18. 
18. 
e Fe 


21 
22 
2 F 


FE 


22.5 L. 1500 
22.54. 4590 | 6, 
22.5 8.28, f 6. 
23. RG 

23. 954750 


7. 20. 


57. 
34. 
S 


„ 51] 


2 


. 8, 2 


12. $377 | 
7[12. 21,0 


11. 4,4% 


5 


ee, ee eee, I TIEN Y 


* 


00 ow 0 near} 


— 


11. 16. 


. © IH. 17. 


11.18. 


u. 4 1. 19. 


II 1. 20. 


WY 


18. 
18. 
18. 
18. 
17. 53 


19 
15 
10 

2 


23. 9.36, 1 
23.13.18 


8 


2 3 N 24.20 8 


3.16.59, 2 
3.20.40, 2 


* 


5. 24.35 
5. 1. 15 


4+ 37.5 10 
4.14. 24] 
3— 5.8 


11 26,0 
11.112 


1121. 
41.21. 


7 1 . 23. 


11. 24. 


"Try. 25.16. 32 


17. 27 
17. 11 


16. 53 


411 
23.31.41, 2 
24352150 
23-39. © £ 
23. 42. 39,6 | 


T4 7 26: 16. 9 


11. 27. 


1 f. 28. 15. 15 
8 11. 29. 14. 45 
* HY 1 12 ES | 

Ii | O. ©, 14. 131 


15.43 


23-46-18, 5] 
23.49.5772 
2 3-53+35»7 
wy 57-1430 


9. l 
: | 


4 


3.27. 20 


3. 3.444 


2.40. 
1 19-27 


1. 52. 47 


NORTH. 


1. 29. 6 
„ $2 B 


©. 41. 42} v-. 
©. 18. 5 7 


my 2 be —_ — py — — — 
— gee > - — — 9s - — — Pon, i. 4s — — 
« — 74 529 — — — — a * o 
— — — — — — — — —— — — — —9.— — 
i 


— EY <-u, Iy « — 
— — Io em > 1 — 
4 AE A AC AS Mower 


I. 
2. 
3. 
4 


5. 


13. 38 
13.1 
12. 22 
11. 40 
10. 57 


o. 4.30, 2 


0.8, $, 1 
9.11. 4570 


0. 15. 23,6 


0.19. 1,3 


10. 


6. 10. 11 


4 


0.22. 39,0 


9. 24] 0.26.16, 7 


8. 35 
7-44 


6. 52 


0.29. 5455 
0. 33.32, + 


2 


"Oe 82.38 


1. 16. 34 
4 ©. 


——— -—__ | 


I 


2. 2% 14 
i. 0029 
3 £ 


3- 37» 21] 4 


2.37. 10, 2 


4 


o. 29. 19 


D. 2 =P; 


. ˙—— K GOO Ar 1 e's — 
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 AsTRONOMICAL and NAUTICAL EPHEMERIS, 


* 


are made according to apparent Time by the Meridian of 


1 the Royal Obſervatory at Greenwich, They are likewiſe 


adapted to apparent Noon, except where they are otherwiſe _ 
diſtinguiſhed, as the Eclipſes and Configurations of Jupiters 
Satellites, the Moon's Places, Cc, computed for Midnight, _ 


and the Diſtances of the Moon. from the Sun and Stars for 


every third Hour; which are all computed to the apparent 
Times ſet down. 5 1 5 = Pg 
Apparent Time is that deduced immediately from the Sun, 
_ whether from the Obſervation of his paſſing the Meridian, from 
his Altitude obſerved ata Diſtance from the Meridian, or from 


his obſerved Riſing or Setting. This Time is different from 


that ſhewn by Clocks and Watches well regulated at Land, 
which is called equated or mean Time. This will be ex. 


plained when we come to treat of the Equation of Time. 


The Day is here ſuppoſed, according to the Method of Af. 
tronomers, to begin at Noon, or 12 Hours later than tha 
civil Day of the ſame Denomination, and to be chunted up to 

24 Hours, or the fuceeeding Noon, when the next Day begins. 
Thus the Day of the Month and the Hour of the Day are thne 
ſame in this Method as in the civil Account at Noon, and 
from Noon till Midnight ; os from Midnight till * ; 


EXPLANATION and USE 


F may be proper firſt to premiſe, that all the Calculations 


| 
| 


— — — . 


differ; for whereas in the civil Account a freſh Day is ſup- 
poſed to begin at Midnight; and the Hours to begin over 
again, in this Method he thay is fill continued beyond Mid- 
night, and the Reckoning of the Hours is continued up to 24. 
Thus the Diſtances put down to January 10, 15 Hours, belong 
to January 11 at Three in the Morning by civil Reckoning. 
There are 12 Pages for every Month. The firſt Celumn of 


the firſt Page of each Month contains the Day of the Month; 


the Second, the Day of the Week expreſſed conciſely by the 
initial Letter or Letters, Su. ſtanding for Sunday, M. for 
Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. for Saturday: The third Co- 
lumn exhibits the Sundays and Feſtival: of the Church of Eng- 
land, and other remarkable Days: The laſt Column ſhews at 
Top the Moon's Phafes, or the Times of new and full Moon, 
— 7 | of the firſt and laſt Quarter, or two Quadratures with the 
Sun: Beneath are contained miſcellaneous Phænomena, name- 
ly, Eclipſes of the Sun and Moon, and Occultations of Planets 
or fixed Stars not leſs than the fourth Magnitude, by the Moon, 
as they ſhould happen at Greenwich by the Tables; the Con- 
” yg of the Moon with all Stars not leſs than the fourth 
_ Magnitude, which can be Oceultations any where on the 
Globe, between the Latitudes of 60. North and 409. South: 
The Conjunctions, Oppoſitions and Quadratures of the ſuperior 
Planets with the Sun; and the Conjunctions and greateſt Elon- 
gations of the inferior Planets from the Sun, the Entrance of 
the Sun into the ſeveral Signs, and any other remarkable Phez- 
— Te LE, „„ e 988 
The Stars are expreſſed by Bayer's Characters of Reference. 
The Conjunction of the Moon or a Planet with a Star, is 
denoted by prefixing the Character of the Moon or Planet 
to that on: the Star, the Time of the Conjunction being 
placed immediately after. The Caſe is the ſame with Reſpect 
to the Occultation of a Star or Planet by the Moon, only this is 
further diſtinguiſned by the Addition of Im. or Immerſion, to 
fignify the Difappearance behind the Moon; and Em. or Emer- 
fion, to ſignify the Re-appearance of the ſame. Thus 84 y 4 w 
16h. 22/, tignifies that the Moon will be in Conjunction with 
the Star | eon the Eighth Day at 16. 22/. excluſive of 
Parallax: And 10d. ) s L Imm. gf 14). Em. 10b. 23/ ſigni-⸗ 
fies that the Moon will eclipſe e I on the 1oth Day, the 
- Immerſion being at 9b 147. and at 10. 23/, apparent Time 
d . „ 


* 


5 „% 
The Occultations ſet down are thoſe only viſible at Green. 
wich; and the Circumſtances will not differ very widely in 
moſt Parts of the Kingdom; but in very diſtant Places they 
will differ very much, owing to the Change of the Moons 
Parallax, or it may become no Occultation at all: The like 
may be {aid of Eelipſes of the Soaanmnu 2 
Eclipſes of the Sun, and Occultations of fixed Stars by the 
Moon, if obferved in Places whoſe Latitude and Longitude 


are well determined, may be applied to the Correction of 


the lunar Tables; but if made in Places whoſe Latitude only 
is well known, may be applied to the Determination cf the 
Longitude of the Place; but for this Purpoſe an accurate Cal- 
culation muſt be made of the Moon's Parallaxes in Longitude 
and Latitude, which makes this Method of ſettling the Land 
tudes of Places, though a very accurate one, leſs convenient 
in Uſe for Perſons not much verſed in aſtronomical Calcula- 


tions. However, this ought not to diſcourage Travellers or 


Mariners from endeavouring to make theſe Obſervations as 
often and as carefully as poſſible, when they ſhall happen to 
be at any Place whoſe Longitude they have Reaſon to think 
has not been at all or but indifferently determined ;. lince the 
neceſſary Galculations may be made at any Time-afterwards by 
themſelves, at leifure, or referred to the Skill of Aſtronomers 
and Mathemat'cians. _ | Y 


- 


 Eclipſes of the Moon are not liable to this Inconvenience 15 


1 Longitude of any Place, where an Eclipſe has been ob- 


ſerved, being deduced immediately by taking the Difference 
of the Time of the Obſervation and that ſet down in the 
Ephemeris, and converting it into Degrees, at the Rate of 
15 to One Hour, Sc. or more briefly by Table Pages 6. 7, 8. 


of the Tables requitite to be uſed with the Ephemeris. But 


as the . Ending of an Eclipſe of the Moon cannot 
be generally obſerved nearer than One Minute, and ſometimes 
Two or Three Minutes of Time, the 3 of Places can- 
not be certainly determined by this Method from a ſingle 
Obſervation of the Beginning or End nearer than a Degree. 
It is unneceflary to mention that even this Point of Exactneſs 
will often be of great Service. If both the Beginning and: 
End of the Eclipſe be obſerved,” a conſiderably greater De- 
gree of Exactneſs will be attained. . i 3 
The Conjunctions of the Moon with the Planets, or fixed 
Stars not leſs than the fourth Magnitude, which may prove 
Occultations in ſome inhabited Parts of the Globe, are evi- 
dently deiigned to inſtruct Mariners os Travellers to look out 
Sn YZ | _ frequently 
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frequently for ſuch Obſervations; which if they happen 36 
prove Qccultations, and are carefully obſerved, will afford a 
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certain Means of determining the Longitude of the Place of 
The Days of the Oppoſitions, Quadratures, Sc. of the Pl3- _ 


"nels with Rel pect to the Sun, are Times at which they ought 


to be obſerved in fixed Obſervatories, for ſettling the Elements 
of their Orbits by a Series of ſeveral Years Obſervations.  . 
The Two, firſt Columns of the Second Hage of the Mouth 
contain the Day of the Month and Week: as before; next 
follow the Sun's Longitude, right Aſcenſion in Lime, Decli- 


nation, and the Equation of Time, with the Differencg from 
Day to Day. CEL WS 8 


The Longitude of the Goa is made ule of in moſt of the | 


ſucceeding Calculations of the Ephemeris, and may fexve 


either to verify them, or to make other ſimilar Calcula- 
tions at a different Time of the Day. Particularly it may ſerve | 
with the Help of the Maon's Longitude, to find the Diſtance. 


cf the Moon from the Sun at any Time, independent af the 


Diſtances contained in the Four laſt Pages of the Mon.h. To 


find the Sun's Longitude at any Time different from Noon, 


Proportion muſt be made according to its daily Increaſe :. 
Saying as 24\, is to the Hour fgom Noon reckoned by the Me- 
ridian of Greenwich, fo is the daily Variation of the Sun's 
Longitude, te a fourth Number; which added to the Sun's 
Longitude at the preceding Noon, gives the true Longitude 
If the Time given be that of a Meridian different from 
Greenwich, it mult be firſt reduced thereto, by adding or 


- ſubſtradting the Difference of Longitude turned into Time (at 


the Rate of One Hour to 159, and One Minute of Time to 
15 Micutes, or more briefly by Pages 6, 7, and 8, of the re- 
quifite Tables) according as the Place is to the Welt or to 
the Eaſt of Greenwich, Example: Suppoſe any one ſhould 

want to know the Sun's Longitude, January 19, 1767, at 4h. 
7 being in 21 157, Longitude Eaſt of Greenwich. The 
ifference of Longitude turned into Time by Table "0 6, 
lace 


is 1. 25 which ſobftrafted from 4*. 35. becaufe the Pla 
is Eaſt of Greenwich, leaves 3". 10/, for the Time reduced to 
the Meridian of Greenwich, The Sun's Longitude the pre- 
ceding Neon is, 9%, 29%, 18/. /. and the following Noon is, 


10. 09. 19/. 4%. the Difference is, 19. 1“. 2. or 61/.2/. the daily 
Variatien. Then fay, as 24h. is to 3b. 100, fois 61 2/ to 8, 3/7, 
which added to 9*, 29, 18", 2“, the Sun's Longitude on the 


preceding | 


* 


— 


IE 8 


preceding Noon, gives e. 29%. 26, % the Sun's Longitude at 
eceding 2 any other of the following 


the Time given. . 
Articles is to be found by the Help of the Epliemeris. 


of the fixed Stars and Planets. | 


The Suns right Aſcenſion in Time is uſeful to the practi- 


cal Aſtronomer in regular Obſervatories, who adjuſts his 


Clocks by fidereal Time, It is alſo uſeful to him for convert- 
ing apparent into fidereal Time; as ſuppoſe that of an Eclipſe | 
of ſupiter's Satellites, in order to know at what Time it may 
be expected to happen by his Clocks: For this Purpoſe, the 
_ Sun's right Aſcenſion at the preceding Noon, together with |. 
the Increaſe of right Aſcenſion from Noon, muſt be added to 
the apparent Time of the Phznomenon Tet down in the Ephe- 


meris. 


The Sun's right Aſcenſion in Time ſerves alſo to compute 


the apparent Time of a known Star's paſſing the Meridian : 
Thus fubſtract the Suns right Aſcenſion in Time at Noon 
_ - from the. Star's. right Aſcenſion in Time, the Remainder is 


the apparent Time of the Star's paſſing the Meridian nearly; 


from which the proportional Part of the daily Increaſe of 


the Sun's right Aſcenſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Time of the Star's paſſing 


Meridian. 


Hence the apparent Time may be found from an obſerved 
Altitude of a known fixed Star, ſuppoſe one contained Page 
12 or 13 of the requiſite Tables; as will be explained here- 


The Sun's rig 


4 


dian, as will be ſhewn under their 3 Articles. 
The Sun's Declination is nece 


it ſerves for computing the Sun's Aimuth, having his Alti⸗ 


tude and the Latitude of the Place g ven, in order to find the 


Variation of the Compaſs; it is required jointly with the La- 


titude of the Place and the Sun's horary Angle to compute his 


Altitude, if neglected to be obſerved at the Timeof taking the 
Moon's Diſtance from the Sun for finding the Longitude, being 


uſeful to facilitate the Calculation of the Effect of Refration and 


Parallax upon the Diſtance; it is alſo neceſſary to calculate the 


apparent Timefroman obſerved Altitude of the Sun at a SI nce 
| | rom 


The Sun's Longitude ſerves alſo to compute the Aberration 


| t Aſcenfion in Time is alſo uſeful for com- 
puting the Time of the Moon and Planets paſſing the Meri- 


| ary to find the Latitude, 
whether at Sea or Land, from the Meridian Altitude obſerved ; 
it is alſo requiſite for finding the Latitude from Two Altitudes , 
obſerved with the Interval of Time meaſured by a Watch; 
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from the Meridian, the Latitude being given; or to compute 


the Time of the Sun's Setting or Rifing ; which, though a lefs | 
accurate Method than the former of obtaining the Time, may 


yet be uſeful when that cannot be had. For any of theſe Pur- 


poſes, the Sun's Declination muſt be found to the Time given 


nearly reduced to the Meridian of Greenwich, making Pro- 
NI tion according to the daily Increafe or Decreaſe, in like 


* 


anner as was ſhewn with Gcli to the Sun's Longitude. 
The Equation of Time 1s a C 


the Sun no Motion in the Ecliptic, or was þis Motion reduced 


Correction, wich added to or 
ſubſtracted from the apparent Time (according to its Title at 
the Top of the Column) gives equated or mean Time, ar that 
which ſhould be ſhewn by a good Clock or Watch, Ap. 
parent Time is that which takes its Beginning from the Paſſage” 
of the Sun's Centre over the Meridian of any Place; and had 


«a 


to the Equator or in right Aſcenſion uniform, he would always . 


return to the Meridian after equal Intervals of Time, But his 
apparent Motion in the Ecliptic being continually varying, 


% 


and his Motion in right Aſcenfion peuß rendered further un- 


equal on Acccunt of the Obliquity of the Ecliptic to the 


Equator, from theſe Cauſes it ariſes that the Intervals of his 


Return to the Meridian become unequal, and the Sun will gra- 


dually come too flow or too ſoon to the Meridian for an 
equable Motion, ſuch as that of Clocks and Watches ought | 


to be. | 


This Retardation or Acceleration cf the Sun's coming to 


tlie Meridian is called the Equation of Time, and is contained 


in the laſt Column but One of Page 2d; and when applied 


according to its Title to the Apparent Time, or that deduced 


immediately from the Sun, gives the mean or equated Time, 
whence the Error of a Clock or Watch may be found, 


and, if required, it may be correQed. 


If it is propoſed to convert mean Time into apparent, 
this is done by a contrary Proceſs, by applying the Equation 


of Time to the mean Time given, with its Title or Sign 


changed; vis. ſubſtracting inſtead of adding, and adding in- 


ſtead of ſubſtracting. 


The Equation of Time being ſet down in the Ephemeris 


for the Noon at Greenwich, Proportion muſt be made accord- 
ing to the daily Difference, to find what it ſhould be at any 
given Time reduced to the ſame Meridian, as in the preced- 


ing Articles. The lait Column of this Page, containing the 


daily Differences of the Equation, is deſigned for this 9 


VVV 

& oſten at it may 
from aſtronomical Tables, and the Time given be apparent 
Time; it is neceſſary firſt to apply the Equation of Time 


thereto to convert it into mean Time, the Tables being dif- 


poſed according to mean Motions; Thus the Articles con- 
tained in the Ephemeris anſwering to Noon were computed 
to oh. increaſed, or 24 Hours diminiſhed, by the Equation of 
Time: And the Moon's Places ſet down for Midnight were 
. computed to 12. increaſed or diminiſhed by the Equation of 
What has been ſhewn concerning the Equation of Time 
chiefly reſpects the Aſtronomer, the Mariner having little 
to do with it in computing his Longitude from the Moon's 
Diſtances from the Sun and Stars obſerved at Sea with the 
Help of the, Ephemeris, all the Calculations thereof being ad- 
apted to apparent Time, the fame which he will obtain by 
the Altitudes of the Sun or Stars in the Manner hereafter 


* 


preſcribed. 


But if Watches made upon Mr. John Harriſon's or other 
_ equivalent Principles thould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt de 


corrected by the Equation of Time, and the mean Time 
found compared with that ſhewn by the Watch, the Diffe- 


rence will be the Longitude in Time from the Meridian by 


which the Watch was fet; as near as the Going of the Watch 
can be depended upon. „ 


The Equation of Time was computed for the Ephemeris of 
1757 from the Table, Page zd of Mayer's Tables; but on 
Account of that Table being made only to the neareſt Second 
without Decimals, and the Neglect of the ſmall Equations of 
the Sun, the Calculations of that Article in the Year 1767, 
cannot always be depended upon nearer than Two Seconds. 


For the Year 1768 and the following Years it will be com- 


puted in the ſtrict Manner explained in my Remarks upon 


that Subject, in the Philoſ. Tranſact. Vol. liv. P. 342 for the 


Year 1764; namely, by taking the Difference of the Suns 


true right Aſcenſion, and his mean Longitude corrected by 


the Equation of the Equinoxes in right Aſcenſion, and turn- 
ing it into Time at the Rate of 1/. to 15/. Sc. The Equa- 


tion of Time will be additive or fubſtractive as the Suns true 
right Aſcenſion is greater or leſs than his mean Longitude. 


The Semidiameter of the Sun, Page zd, is neceſſary to re- 
duce the obſerved Altitude of his upper or lower Limb to that 5 


—— 


be required to make any Calculations 


£ | EF 
ef ihe Centre; alls to rdace the obſerved Diſtanes of the 
Moon's neareſt Limb from the Sun's neareft Limb to the Dif 

_ - tance of the Centres. It is alſo uſeful te Aſtronomers to 

verify or aſcertain the Exactneſs of the Scale of their Micro- 

meters, by Compariſon with the Meaſure of the Sun's hori- 
zontal Diameter. This Practice is particularly uſeful in folar 
Eclipſes, when the Diftance of the Cuſps or the Verſe Sine 
of the uneclipſed Part has been meafured with the Micro- 


S meter. The Semidiameters of the Sun in Mayer's Tables, on 
=” which all the Calculations reſpe&ing the Sun and Moon are 
E made, ſuppoſe the Semidiameter at the mean Diſtance to be 


| 16,2%, 8. which Mr. Mayer ſays he deduced from above 136 
=”: Obſervations taken with his Six Foot mural Quadrant, which 
. feemed to him not ill adapted to the Purpoſe. It may not 
B | be amiſs to take this Opportunity to remark that the Qua- 
N durant here mentioned was given to the Univerſity of Gottin- 
gen by his late Majeſty, and was made by Mr. John Bird aftet 
=. the Model of the Eight Foot mural Arch, which he finiſhed. 
| 8 for the Rœyal Obſervatory at Greenwich, and put up there in 
$ the Year 1750, Mr. Mayer made his Obſervations with his 
. Six Foot mural Arch, from the Year 1756, to the Time of 
; | his Deceaſe; with it he ſettled the mean Obliquity of the 
Eeliptic to the Beginning of the Year 1756, at 239. 28. 16//. 


5 which Dr. Bradley ſettled by his Obſervations made in the 
E * ;. _-- Yeats 17/5 and 1751, at 23% 28, 187, The Difference is 
1 agreeable to what ought to ariſe from the gradual Diminution 


| | ot the Obliquity of the Ecliptic at the Rate of about F a Se- 

[ 1 cond in a Year. The ſame Inſtrument he alfo uſed in ſettling 

| the Elements of his ſolar Tables; and it is moſt probable that 

| with the ſame he ſettled his Table of Refractions at the End 

of his ſolar Tables; the Agreement of this Table with Dr. 

Bradley's, fee Page 2d of requifite Tables, (being both ſuited 

to the tree Temperature of —— ſo great, that they ſeem 

EF rather like One and the ſame than Two different Tables, 

| The Time of the Sun's Semidiameter paſſing the Meridian, 

ſerves to reduce an Obſervation of a Tranſit ofthe preceding or 

ſubſequent Limb over the Meridian to that of the Centre, when 

only One was obſerved. It ſignifies a Portion of apparent Time, 

or even mean Time, the Difference being abſolutely inſenſible 

5 upon ſo ſmall an Interval. It is found thus: Increafe the Sun's Se- 

B midiameter in the Ratio of the Cofine of his Declinatien ts the 

Radius, to find his Semidiameterin right Aſcenſion, which turned 

into Time at the Rate of 10. to 15/. and 1, to 157, 9 the 
$3 . "3 He 


I 
Time required. The Sun's Semidiameter in fight Aſcengoh 
is readily found by adding the Leg Coſine of his Declina- 
tian to the logiſtic Logarithm of his Semidiameter, the Sum 
is the logiſtie ithm of his Semidiameter in right Aſcen- 
ſion; which divided by 15 gives the Tinie of his Semidiameter 
een an Meridian. If the Clock by which the Obſervation 
is made be regulated aceording to fidereal Time, this Quantity 
muſt be increaſed in the Ratio of 365 to 366, if great Prect- 
ſion is required. . | Es 7: 
From the Time of the Sun's Semidiameter paſſing the Mert- 
_ dian may be alfo found the Time of its paſſing the horizontal 
or vertical Wire of a Quadrant or Sextant, which on- fome 
Occaſions may have its Ufe.— The hourly Motion of the 
Sun is ufeful in computing ſolar and lunar Eclipſes; alſo in 
correcting the aſſumed Longitude of the Ship, in order to 
find the Time from an Obfervation of the Diftance of the 
Moon from the Sun, independant of the Diſtances contained 
in the nautical Ephemeris; See Britiſh Mariner's Guide, Page 
49, and Table at the End of the ſame, Page 25, which' is 
alſo copied at Page 14 of requiſite Tables. The Logarithm 
of the Sun's Diftance is ufeful in the Calculation of the 
Places of the Planets and Comets. The Place of the Moon's 
Node figniftes its mean Longitude, and is neceſfary for ſind- 
ing the Equation of the equinoctial Points both in Longitude 
and right Aſcenſion, the Equation of the Obliquity of the 
Ecliptic, and the Deviations of the fixed Stars in right A- 
cenſion and Neclination. SE F FT : 
The Eclipfes of Jupiter's Satellites are well known to afford 
the readieft, and for general Practice the beſt Method of 
ſettling the itudes of Places at Land; anck it is by their 
Means principally that COPY has been fo much refermec 
within a Century paſt, and the Poſition of the moſt diſtant” 
Places determined to equal Accuracy witlr the neareſt. It was 
- hoped that ſome Means might be found of uſing proper Tele- 
ſcopes on Shipboard to obſerve thefe Eclipſes, and could this 


de effected, it would be of great Service in aſcertaining the 


' Longitude of a Ship from Time to Time. In my e 6 to 
Barbadoes under the Direction of the Commiſſioners of Lon- 

itude, I made a full Trial of the late Mr. Irwin's Marine 
hair propoſed for this Purpoſe, but found it totally imprac- 


3 ticable to derive any Advantage from the Uſe of it; and, 
cConſidering the great Power requiſite in a Teleſcope ſor mak 


ing theſe Obſervations: well, and the Violence as well as _ 


* 
: 


Iriegulatities of the Motion of a Ship, I am afraid the : 
complete Management of a Teleſcope on Shipboard will al- 
ways remain among the Deſiderata. However, I would not 
be underſtood to mean to diſcourage e e e founded 
upon good Principles to get over this Difficulty. 8 ab 
The Teleſcopes proper for obſerving the Eclipſes of Jupi- 


ters Satellites, are common reſracting Teleſcopes, from 15 to 


20 Feet, reflecting Teleſcopes of 18 Inches or Two Feet, and 
Teleſcopes of Mr. Dollond's Conſtruction with Two Object 
Glaſſes from Five to 10 Feet; or, which are ſtill more con- 
venient, thoſe of 34 Feet, which he has lately found a Metliod 
of conſtructing with Three Object Glaſſes, which are as mana- 
geable as reflecting Teleſcopes, and perform as much as thoſe 
which he makes of 10 Feet with Two Object Glaſſes. 4 
The Eclipſes of Jupiter's Satellites are obſerved by Aſtrono- 
mers at Land, as well in order to provide Materials for 
improving the Theories and Tables of their Motions, as for 
the fake of Compariſon with the correſponding Obſervations 
which may be made by Perſons in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately aſ- 
certained. It is indeed to be lamented that Perſons who viſit 
diſtant Countries are not more diligent to multiply Obferva- 
tions of this Kind, for want of which, the Obſervations made 
by Aſtronomers on Shore loſe Half their Uſe, and the Improve- 
ment of Geography ſeems to be at a Stand. But it is to be 
_ hoped that an Emulation will ſpring up among thoſe who 
may have Opportunities of rendering ſo ufeful a Service to 
the Public, to incite them to watch diligently for the Occa- 
ſions of obſerving theſe Eclipſes carefully, particularly of the 
Firſt and Second, which are moft exact 5 the Purpoſe. The 
Eclipſes carefully calculated and ſet down in the Ephemeris, 
will ſerve to advertiſe them and Obſervers in general of the 
Times when they ſhould attend to thefe Obfervations. The 
Perſon who ſhall be under any Meridian different from Green- 
wich, muſt turn his Difference of Longitude into Time: See 
Table Page 6, ), and 8, and add it to or ſubſtract it from 
the Time of the Eclipſe ſet down in the Ephemeris, according 
aàs he is to the Eaſt or Weſt of Greenwich, to find the apparent 


Iiime at which the Eclipſe will happen at his Meridian, 


nearly. He muſt further take care to regulate his Watch or 
Clock by apparent Time, or at leaſt to knew the Diflerence, 
well in order to appriſe him of the Time to look out . 


9 


the Eclipſe, as fot aſcertaining the apparent Hime e 8 
at which he ſhall obſerve it. val Altitudes of the Sun or! 
Stars taken with an aſtronomical rat EN the beſt 
Means of regulating Clocks and Watches for occationabObſer- 
vations; or they may be taken with à Hadley's' Quadrant, 
by Reflection from a Baſon of Water or Qvickſilyer, or from 
the Horizon of the Sea, if the Obſerver has an open Proſpect, 
and is not elevated above 5 or 6ο Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal 
Altitudes, the Time may be determined from One Altitude 
taken in any of the Methods aboye mentioned, at leaſt Two 
or Three Points of the Compaſs diſtant from the Meridian, 
but the nearer to the Eaſt or Weſt the better, the Latitude 
of the Place being known, or being found by Obſervations 
of the Meridian Altitude of the Sun or Stars made on Purpoſe. 
It will be better to take ſeveral Altitudes in order to take a 
Mean of the Reſults for greater Certainty. The Manner f 
computing the apparent Time from the Altitude of the Sun 
or à Star, will be obſerved when we come to treat of the 
Method of finding the Longitude by the Obſervations of the 
Dittance of the Moon from the. Sun and Stars by the Help of 
the Ehem.. bra oa Tan; 
he Obſerver. being in a Place whoſe: Longitude is well 
known, ſhould: be ſettled: at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 
Six or Eight Minutes before that of the ſecond and third Sa- 
tellites; and a Quarter of an Hour or more beſore that of the 
fourth Satellite; chiefly on Account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer- 
tain, he muſt begin to losk out for the Eclipſe proportion- 
ably ſooner: Thus if the Longitude of the Place is uncertain 
- 40:30 Degrees, anſwering to 12 Minutes of Time, he ought 
to fix himſelf to his Teleſcope 12 Minutes fooner than is men- 
tioned above. Nevertheleſs when he has obſerved One Ec- 
lipſe of any Satellite, and thereby found the Error of the 
Tables, he may allow the ſame Correctſon to the Calcula- 
tions of the Ephemeris for ſeveral Months, which will adver- 
tiſe him very nearly of the Time of expecting the Eclipſes of 
the ſame Satellite, and difpenſe with his attending ſo long. 
The Immerfions fignify the Inſtant of the Diſappearance of 
the Satellite by entering into the Shadow ef Jupiter; and the 
Enerſions fignify the firit Ns Appearance at com- 


L 8 


% 


„ 467, 45//. apa 


1 


dee kene Tame They gen happen when the Satcl- 
te is at fome Diftance from the 0d et Jupiter, except 


© near the Oppoſition of Jupiter to the San, when the 3 | 
lite approaches nearer to his Body, Before the Oppoſition o . 


Jupiter to the Sun the Immerſions and Emerſions happen 
on the Weſt Side of Jupiter, and after the Oppoſition on the 
Eaſt Side; but if an aſtronomical Teleſcope be uſed, Which 
reverſes Objects, the Appearances will be directly the con- 


ttary. Before the Oppoſition, the Immerſions only of the 


firſt Satellite are viſible; and after the Oppoſition, = Emer- 
nons only. The ſame is generally the Cafe with reſpect to 
_ 3 Satellite; both the Phænomena of the ſame Eelipte 
equently obſerveable in the Two outer Satellites. Ihe 
hs and Emerſions marked with an Aſteriſk i in the 
—— are thoſe vifible at Greenwich. ; 
To know if an Eclipſe will be viſible in any Place, find if 
jupiter i is 80, or 100. above the Horizon of the Place, and the 


Bun as much below it. This may be done near enough by a 


celeſlial Globe: Otherwiſe, fhe Time of the Sun's Riti ing and 
Setting may be found for any Latitude by/a Table of femi- 
Giurnal Ares, contained in the popular Book called the Ma- 
riner's Compaſs Redlifed, and many other Books; the Time 
of Jupiter's Rifing and Setting may ulſo be found from the 
Fime of his paſſing the Meridian ànd Declination ſet down 

in the Ephemeris, with the Help of the ſame Table of femi- 
Aiurnal Ares; adding or ſubſtracting tlie ſemidiurnal Arc 

anſwering to the fame Declination of the Sun: Remembering 
always thät if [Jupiter's Doolination and the: Latitude of the 
-Place are of the Tame Denomination, the ſemidiurnal Arc 


will be more than Six Hours, and if they are of contrary De- 
: nominations, it will be leſs than Six Hours. 


The Immerſion or Emerſion of any Satellite being carefully 


1 obſerved i in any Place 3 to apparent Time, the Lon- 
* from Greenwich. is f 


immediately by taking the 
ifference of the Obſervation from the correſponding Time 


Mhewh/in the'Ephemeris, which muſt be turned into Degrees, | 


est. by Table Page'5, J, and 8 ; and will be Eaſt or Welt ot 
- Greenwich, as the Time obſerved is more or lefs than That 


ot the Ephemeris. | 

Example: Soppofe an Emerſion of the firſt Satellite ſhould 5 
oth: obſerved dt the yo bo: May 9, 1764, at 
n "TINS; "Phe — the * 


. 


1 167 J 
being of. 39%) 14! the Difierence 3 is 15. 13/. 33/. n+ 
Table Page, 6, 6, 7, and 8, the Longitude of the Cape ſhould 

— 5 189. 23015 J. Eaſt of Greenwich, becauſe the Time ſup- 
| to be obſerved ar the. Care is more than that of the 


ebenen | 
l not be uſeleſs here to obſerve that the Longitude 
of the ape of Good Hope 1h. 13/. 33//=189. 23“. 15%. ſet 


down in the Baitifh Mariner's Guide, is that of the Town: the 


Latitude alſo belongs to the fame ; being both determiged 

from the Obſcrvations of Meffrs. Maſon and Dixon, who went 
tmither under the Direction of the Royal 3 and obſerved 
the Tranſit of Venus in the Year 1761. Hence, by the Help of 
the Charts, I find the Longitude of the Cape Point or Fro- 
montory 180. 4 Eaft of Greenwich, and its Latitude 
349% 30", 8. the 


tions of the Cape Point and Cape Falſo are in any ref 


pect 
uncertain, it ariſes from the Taper ien of the Charts I 


was obliged to make uſe af, in reducing the Longitude and 
Latttulle from the Cape Town tothe Two mentioned Points: 

For from the near Agreementof the Abbee de la Caille sObſer- 
vations with thofe of Meffrs. Maſon and Dixon, it is probable 
that the Situation of few Places is better determined than that 
of the Cape Town: But if any one has Poſſeſſion of any 


Manuſcript or inted Charts of theſe Parts that he thinks 


may be de d upon, or has any Opportunity of deter- 


mining the Points in Queſtion relatively to each other from 


the Compariſon of ſeveral Journals of Wage he may perhaps 
fix T0 Places with more - Cetainty aun is here ended 


5 124 is to be obſerved that. A „ Obſervation of an 
__ Eclipſe of a Satellite af Jupiter, made under a well known 
| Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
whoſe Longitude is required; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the given Time 
that can be obtained; which Correction applied to the Cal- 


Caulation of the given Eclipſe in the Ephemeris, renders. ijt 


almoſſt equivalent to an actual Obſervation. 
The Longitudes and Latitudes of the Planets, page 45 


3 {ers to know where to look for them in the Heavens, and 


' whe 


itude of Cape Falfo, 199. 15, E. and its 
Latitude 345. 340 8. If theſe Determinations of the Situa- 


when their Places may be conveniently. ſeitled by comparing | 
them with fixed Stars by the Help of a Micrometer in a Tele- 
ſcope. They alſo ſhew when they are in the moſt important 
Points of their Orbits, where it, is moſt material to obſerve 
them. They alſo ſerve to enable Perſons leſs ſkilled to diſ- 
ringuiſh them from the fixed Stars. Their Declinations and 
apparent Time of paſſing the Meridian are particulary uſeful 
to Aftronomers who are furniſhed with Quadrants and Tranſit 
Inſtruments well fixed in the Meridian, in fetting their In- 
firuments for obſerving their right Aſcenſions and Declinations. 
The apparent Time of a Planet's paſſing the Meridian may 
be computed thus; the Planet's right Aſcenſion being calcu- 
lated from its Longitude and Latitude, and turned into Time, 
ſubſtract the Sun's. right Aſcenſion at Noon in Time from it, 
T0 find the Time of the Planet's paſſing the Meridian nearly, 
which call T; take the Difference of the © and Planets daily 
Variations in right Aſcenſion in Time; if the Planet is pro- 
gteſſive in right Aſcenſion, or the Sum if it is retrograde, which 
call X; then ſay, by the Rule of Proportion 


As 24. & X: T:: X: e and Ta will be the correct Time 
e the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſive Motion in 
Tight Aſcenſion be greater than that of the Sun; in any other 
"Cafe the lower Signs are to be made ufe f. 
But perhaps it may be found more readily by continual 
Approximation as follows: Take the proportional Part of the 
Difference or Sum of the © and Planet's daily Motion in 
right Aſcenſion, anſwering to the Time of the Planet's paſſing 
the Meridian, found nearly, in Proportion to 24*. and take a 
further like proportional Part of this proportional Part; and 
again of this laſt, and ſo on as far as is neceſſary. The Sum 
-ot all theſe proportional Parts added to the Time of the Pla- 
net's pafſing the Meridian found nearly, if the Planet's pro- 
gteſſwe Motion in right Aſcenſion is greater than that of the 
Sun, otherwife ſubſtracted, gives the apparent Time of the 
«Planets nating the Meridian, pp = 109 gl new. 
Example: Let it be required to find the Time of the 
Mqon's paſting. the Meridian, july 1 1767. 
The Sun's right Aſcenſion in Time July iſt is, 65. 400. 25/7. 
_ = and July 2d, 6b. 44.337. by the Ephemeris. Therefore his 
daily Motion in right Aſcenſion is 4/., 8%. The Moon's right 
- Aſcenſion July 1ſt at Noon by the Ephemeris, is 1599. Z. an- 
erlig to 10. 26/. 8“. of Time, and July 2dis, 8 ng, , 
2 ſwering 


- | 
þ + RE 
ſwering to 10. 18/. 36% The Difference is, 42/. 28 l. of Time, 
from which . 8/. being ſubſtracted leaves 38“. 20%, Subſtract 
Gh. 40/ 25/7), the Sun's right Aſcenſion July iſt, at Noon from 
10h. 36“. 8% the Moon's right Aſcenſion the fame Noon, the 
Remainder 3b. 55/.43//. is the Approximate Time of the 
Moon's paſſing the Meridian. The proportional Part of 38/. 20// 
anſwering to this, is 6. 17/ and the proportional Part of 6/. 17”. 
is 9/4; therefore 6. 17“ and 9// or 6/. 26% added to 77 88 
- 45/1 give 4d. 24. of, the «com Time of the Moon's 
paſſing the Meridian. In the Ephemeris it is 4. 2/. It may 
alſo be computed by taking the Difference of the Moons 
right Aſcenſions at Noon and Midnight, but then half the 
Sun's daily Variation in right Aſcenſion muſt be made uſe of, 
and Proportion muſt be made for 12 inftead of 24 Honrs : 
And if the Moon paſſed the Meridian after Midnight, the 
Sun's right Aſcenſion at Midnight muſt be uſed, which is a 
Mean between his right Aſcenſions on the preceding and ſub- 
ſequent Noon. For the Planet's, it will be ſufficient to take the 
flirſt proportional Part only. | | 5 | 
The Configurations of Jupiter's Satellites, Page 5, exhibit the 
apparent Pofitions of the Satellites with reſpect to each other, 
aud to Jupiter at ſuch an Hour of the Evening or Night as 
they are moſt likely to be obſerved, and ſerve to diſtinguiſh 
the Satellites from one another, Jupiter is diſtinguiſhed by 
the Mark ©, and the Satellites - by Points with Figures an- 
nexed, the Figure 1 ney rſt Satellite, 2 the ſecond 
Satellite, Sc. When the Satellite is approaching towards 
Jupiter, the Figure is put between Jupiter and the Point; 
and when the Satellite is receding from Jupiter, the Figure is 
put on the other Side of the Point. The Satellites are in 
the ſuperior Parts of their Orbits, or furtheſt from the Earth, 
when they are marked to the right Hand or Weſt of Jupi- 
ter approaching him; or to the left Hand or Eaſt of Jupiter 
receding from him; but are in the inferior Part of their Orbits, 
or neareſt to the Earth, when they are marked to the right 
Hand or Weſt of Jupiter receding from him, or to the left or 
Eaſt of Jupiter approaching him. The Cypher o ſomefinies 
annexed to the Figure of the Satellite towards the Margin, 
. 3 that it is inviſible on the Face of Jupiter; and the 
black Mark 6, fignifies that it is inviſible, being eclipſed in 
* Jupiter's Shadow, or behind Jupiter, and eclipſed by his Body. 
$5 FIhie 15 and 5 following Pages of each Month contain the 
+ Moon's Place, and all the Cirèumſtances relating to her Mo- 


* 


o 


tions, and her Diftances from the Sun and ; Stars, from 
which her Diſtance ſhould be obſerved for finding the Longi- 
tude at Sea. The Longitudes, Latitudes, and Declinations of 
the Moon, and Time of her paſſing the Meridian, afford the 
like Uſes with the ſame Circumſtances of the Planetary Mo- 
tions, and many more beſides, | For the fake of greater Preci- 
ſion, the Moon's Longitude, Latitude, Right Aſcenſion, Decli- 
nation, Semidiameter, horizontal Parallax, with its logiſtic 
or proportional Logarithm, are computed twide a Day, to Noon 
and Midnight, and may readily be inferred to any interme- 
diate Time with the greateſt Exactneſs. 5 
Example: Let it be required to find the Moon's Longitude 
and Latitude, Cc. July 16, -1767, at 16%, 224 164, Firſt to 
ind the Longitude. The Moon's Longitude, July 16, at 124. 
Is o. 69. 40/, 25%. and July 17 at Noon, 8. 139, 45/. 4%. 
the Difference 79. 7/. 23//. is the Myon's Motion in 12 Hours; 
. ſay then, by the Rule of Proportion, 0 | EN. 
XA s 12). is to 4. 22/. 16//, (the Exceſs of 16. 224. 16%. above 
12h.) ſo is 759. /. 23/7. to 29. 35“. 41. which added to 
. 69. 40/. 25//. the Moon's Longitude at 12h. gives . 9. 
16/. 6% the Moon's Longitude nearly; but this muſt be cor- 
rected on Account of the Moon's unequal Motion in 12 
Hours, by Page 11 of requiſite Tables; for this Purpoſe take 
out of the Ephemeris the Two Longitudes of the Moon next 
preceding the given Time, and the Longitudes immediately 
following it, and ſet them down in Order one after another, as 


[1 Diff. ad. Diff. 
| | 1 3 4 ht vr, pes _ 
_ July 16, Noon 11. 29. 29, 34-|, „„ ””_ 

Midnight o. 6. 40. 59 „ 3.28. 


17, Noon ©. 13. 47. 24. 7. 7283.4 
Midnight ©, 20, 51, 29.1" 3+ 33] 8 


Take their Differences, 7. 100. 51“. 79. 91.23). 7*. 31. 39. 
take the Differences of theſe Differences, or the 2d Differences, 
_ 2/.28/1,3/. 44%. and take their Mean which is 3“. 36/7. Now look 
0 bo the Correction in Page 11 of requifite Tables anſwering 
to 4*. 22/ after Midnight, found on the Side, and 3 36/' at 
Jop, 21/ will be found under 3/. and 28//. under 4/. the 
the Difference is 7/7. whence 36 /̃ will require 4%, and the 
Correction ſought is 21//+4//=25;/!, which, according to 
the Remark at the Bottom of the Table, muſt be added m_ 


31 /. and ls 28 correct as the Longitudes 
duced.” 


| ing to o-. 75 16/6. the Moons Longitude found bw even 
| arg - whence the Moon's true "wg is O8, 90. 160. 


which it is de- 5 


N. B. If the fit Differences of the Fbuf Longitodes of the 
Moon taken out firſt increaſe and then decreaſe, or, vice 
verſa, firſt decteaſe and then incteaſe, take” half — iffer- 
ence of the Two ſecond Differences for the Mean feepnd Dif- 
ference, with which take the Correction frem Page T1, an 


add or ſubftraQ it as the tft: firſt Difference is greater or bets 


than the third firſt Difference. 
To find the Moon's Latitude. Take out of the Epliemeris the 


| Two ititudes preceding and Two following the given Time, 
6 g tne g 


and ſet them down in Order, and take their firſt and fecon 
and the mean of the Two ſecond Diffetences ; find 


the proportional Part of the Middle firſt Difference anſwering to 


the Hours and Minutes, c. of the given Time after Noon or 


Midnight ; which correct in the following Manner : Entering 
Table Page 11 with the Hour from Noon or Migni ht on 


the Side, and the mean ſecond Difference at Top take out 


the correſponding Number af Seconds, which added to or 


ſubſtracted from the proportional Part found hows; according Z 
as the Motion in 12 Hours or firſt. Differences are decreaſin ng 

or increafing ; or, mote generally, according as ift firſt | 
ference is greater or lefs than third firſt Difference, gives the 
Wn Part correted; which now added to or ſub= 
rated from the Moon's Latitude at the preceding Noon or 
Midnight, as the Latitude in theſe 12 Hours is increaſing or | 
= ing, gives the Mcon's Latitude correct. 

a The Moon's Latitude is required, July 16, 10. 


22. 167 
111 U 5 1 =  [Meanot. | 
he de. tt Dirie Dif. 2d Dif. 
1 16. Nig 4 31 N Se SES 
Midnight 4 49 36 i 90.490 „ 
17 Noon'g 3 26 9 6 +44 4 255 
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_T 11 
+ The lese Latitude July 16 at Midoight. be 4 9. 
67. N. and the Motion in the next 12 Hours being 13% 4 i 


tay by Proportion; 


""A$12b. is to 4). 221. 26/1, ſo is 150 goll. to 5/20; but this. 
muſt be corrected by adding 33//. the Correftion from P age 

anſwering to the Hour 4 22/. and the Mean Second 
Die erence 440 /, becauſe the firſt Differences are decreaſing,” 


or rather (becauſe the firſt of them 18/. 26/7. is greater than 


the laſt of them 9“. 6//. therefore the proportional Part. 
1 7 is 5% 2!1.+33/!1=5!. 35% which added to 4“ 2 
9 gives 4. 557 11/7. N. the Moons Latitude | * 
Aa 
Remarks on ſome Circumſtances neceſſary. 8 15 1 ; 


to, in order to obtain and apply the Correction of ſecond Dif- 5 


ferences rightly in computing the Moon's Latitude. 

I. If the Moon's Latitude taken out of the Ephemeris far. 5 
Noon and Midnight changes its Denomination from North to 
South or from South to North, the Sum of the Two Latitudes 
of contrary Denominations, where the Change e is bs, | 
be accounted the firſt Ditterence in that Place. 0 

II. If the Three firſt Differences firſt increaſe and ek 5 
creaſe, or vice verſa, firſt decreaſe and then increaſe, Half the 
Difference of the 'Two ſecond Differences i is to be taken for 
the mean ſecond Difference. 8 

III. If the Series of Four Latitndes taken out ſhould firſt i in- 
creaſe and then decreaſe abaut the Mean's greateſt Latitudes, 
take the Sum of the Two firſt Differences ſtanding on each | 


Side of the greateſt Latitude for the ſecond Difference in that 
Place; correct the Moon's Latitude at Noon or Midnight by the 


ſimple propor tional Part firſt found; and to the Latitude ſo 
correRted, add always in this Cafe the Correction from Table 


Page 11, anſwering to the Mean of the Two ſecond Dif. 


ferences. 


Before I quit this Subject of Interpolation by ſecond Dif- 
ferences, I ſhall point out another Method, by which the 


fame End may be cbtained more readily, and with fewer 


Rules, by thuſe who are well acquainted with algebraical Sub- 
Rraction and Addition, and the Manner of applying the Si | 
in thoſe Operations, Subitract each Latitudg from the Bl 1 
lowing for the firſt Differences, to Which prefix the Sign — if 
the Latitudes decreaſe; and ſubſtract each firſt Difference, 
thus found, from the followiug one of the fame Order for the 
* Ditferences. Half the Sum of the Two ay” Dif- 
* | rences 


from ſecond Differences will never exceed 217, this may be 
neglected on moit Occaſions: but if any one is deſirous to ob- 
tain the Declination true to a Minute, the Cor rection iscafily 
Tue other Articles of Page 7, and 8, vis. the Moon's-right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 

_'Logarithm, and the Diftances contained in the Four laſt Pages 
of the Month, may be all found correctly by even Propor- 
tion, without requiring any Allowance on Account of ſecond 
Differences. The proportional Part of the Moon's Longitude, 
Ee, for any Hour, may be found very readily by the Help of 
the Table of proportional Logarithms at the End of the requiſite | 
Tables: For which confult the Explanation of thoſe Tables. 
The Moons Longitude and Latitude are ufed in computing 
her Diſtances from the Sun and Stars contained in the Four laſt 
Pages of the Month, as well as in the Appulſes to Stars pointed 
out in Page 1, and, jointly with her Parallax and Semidia- 
meter, are neceſſary for eee, the Eclipfes of the Sun 
and Moon, and the Occultations of fixed Stars and Planets by 
the Moon. They alſo facilitate the Calculation of the Lon- 
gitude of any Place from an Eclipſe of the Sun, or an Oc- 

cultation of a Star or Planet by the Moon obſerved : Or, if 
the Meridian be well known, the Parallax and Semidiameter 
ſerve todeduce the Moon's true Place in the Heavens from the 
Obſervation, which compared with that given by the Ephemeris 
ſhews the Error of the Tables, whatever it be at that Time. 
The Moon's Semidiameter and Parallax are applied in coret- 
ing almoſt all Obſeryations of the Moon. The logiſtic Lo- 
. of the Moon's Parallax, ſerve further to facilitate 


The Calculations of Parallaxes, but if the Table of proportional 
ee fe ig ce.” 
ff . oy ed 
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though no Altitude of the Sun or a 


6 Which will be watt] ic the conſtant 
1 


3½% , mult be added to the logiſtic 1 1 
oon's horizontal Parallax contained in the Ephemeris af 
1767, to reduce them to r ee FN It will be 
re convenient to ſubititute pr Logarithms of the 
Moe oon's Parallax inſtead of the Jg! Lo 
tyre Ephemeris. | 
The Moon's » right” Aſcenſion and Declination Ae uſefu hs 
compute her Altitude at any Time, Wee at the 


ſetvatiqn of her Diſtance from the Sun or a Star, ſuppoſi 
Was nepleted to be or cculd 1 not be obſerved A y; W i, I 
Night, thoug 


latter Cafe may fometimes happen in the 

Hark but-rately ; the utmoſt Accuracy not being qo. 50 
for the Calculations of Reftaction and Parallax. See Britiſh 
Mariners Guide, Page 57 5 The Moon's Declination, with her 
Semidiameter and Parallax, ſerve for finding the Latitude by 


the Meridian Altitude of her upper qr lower Limb obſerved 


at Sea. See Britiſh Mariners Guide, Page 93. The Moon's 
right Aſcenſion and Declination ſerve alſo to compute. the 
Time from her Altityde 5 N 5 at the Obſervaticn of her 
Diftance from a Star; whence the e may be inferred, 
tar was, taken for re- | 

gulath the Lime. See 1 Mariners Guide, Page 61. 
The Diftances of the Moon from the Sun and fixed Stats, 


| "hen in the Four laſt Pages of the Month, are ſet down 
to every Three Hours of Apparent Time by. the Meridian 
of Greenwich, and ate deſigned ta relieve; the Mariner from 


the Neceſſity of a Calculation, Which a; might think proliz 
and troublefome, and to enable him, When compared wit! 
the ſame Dittances obſerved carefully at Sea, to infer his I 
irude readily and with little Danger of Miſtake to. a De- 
ee of Exactnefs that may be thought ſufficient for moſt 


nautical Purpoſes: Bur uſeful and . luable as the Practice 


of this Method may be at preſent, it is a Remark not un- 
worthy our Natice, that there is Rom to | by future Im- - 
provements of the lunar Tables, and the Introduction of 

mate accurate aye 47 rot nſtrudtin N . * 
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5 . 5 that- me San ie | When ſhe is betwoen the Dif- 


| AL ed both _ "the Sen and 8 Star on the cont _ 


ide to the Sun ; when the Moon is above 90 from the Sun 
her Diſtance is computed, from Two Stars one on each Side 
of. her; though ſtill her Diſtance is camputed- alſo from the 
Sun ftom goꝰ to 1200 Though the Diſtance of the Moon 


krom ihe Sun or Star, well erved with a good Inftrument, : 


ſufficient to determine the Longitnde, with the Help of the 
hemeris, always within a Degree, and generally much 


nearer, yet it will conduce to ftill > ang Accutacy, if the 


Obſerver takes the Diſtance: of the Moon from Iwo Stars, or 


; the Sun and a Star, or, when the Moon is between 90 and | 


120 Diftance from the Sun, from tlie Sun and Two Stars,: if 


* be ane as to obtain theſe ſeveral Obſetvations. . 


The Longitude being computed from the Obſervations 
made with each Star reſpectively, the Mean of the: Reſults 
| 12 be taken as probably approaching neareſt to the true 


ngitude. In particular the Moon's Diſtance ſhould be taken 


from Two Stars, or the Sun and 4 Star on each Side of her, as 
oſten as Opportunity permits, ſince the Mean of the Reſults will 


| 1 be at leaſt as exact again as either ſeparately; l mean 


far as depends on any Imperfection of the Inſtruments, 


and unavoidable ſmall Errors ariſing in the Uſe of them; Er- 


rom cf theſe Kinds having a natural tendency to correct each 


other; for that mall — which ariſes from the lunar 


2 will affect the Reſult from either Stat equally. But the 
ror of Mr. Mayer's laſt lunar Tables here made uſe of, ſcarce 


ever exceeding 1/ at the moſt, and ſeldom amounting to 20%½/. 
the Uncertainty hence ariſing in the Determination af the Lon- 5 
gitude can ſcarcely excecd half A Tons n. nn will | 


not exceed 10 Miles. 

The Diſtances ſet len in n the 3 afford the Ob- 
ſerver a ready Means of knowing the Star from which the 
* wer is to be 8 he — to 

t to ſet his Quadrant to the ce computed rou 

from the Ephemetis, neglecting the Seconds, at the cer 
Time eftimated nearly by. the - Meridiza of Greenwich; and 
direct his Sight te the Eaſt or Weſt of the Moon, accord- 


ing as the ee 


ng 10, 
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in Two laſt Pages of the Month; and having'foundthe 
Moon upon ſhe little Speculum, let him give a Sweep with 
the Quadrant to the Right and Left, and he will find the 
Star he ſeeks for, if above the Horizen and the Air be clear, 
nearly in a Line JAS endicular'to the Line of the Moon's 
Horns or longer Axis, or, which is the ſame Thing, in th 
Line of the Moons ſhorter Axis preduced. The Star is 4 
ways one of the brighteſt, ſo that there is little Danger of 
miſtaking another for it, if the preceding | DireQions | are 
careſully obſerved. The Time at Greenwich is eſtimated 
1 turning the ſuppoſed Longitude from Greenwich 
into Time, by Table Page 6, ), and 8, and adding it to or 
ubſtracting it from the Apparent Time at the Ship, as its Lon- 
gitude is Weſt or Eaſt: of Greenwich: It will be ſufficient if 
the Diſtancè be chmputed from the Ephemeris within 107%. or 
200. for ſetting the Quadrant. The principal Uſe of the 


Diſtances of the Moon from the Sun and fixed Stars; namely, 


in determining the Longitude by Compariſon with the corref- 


ponding Diſtances obſerved? at Sea, will be ſhewn hereafter 


in its proper Order, in the Diſſertation - explaining the Me. 
thod of computing the Longitude at Sea by the Help of the 
Ephemeris. )) OS, Os I OF F 
The Diſtances contained in the Ephemeris were computed 
ſtrictly to Noon and Midnight, and thence interpolated for 


every Three Hours, according to the Method ſhewn for com- 


puting the Moon's Latitude, Page 17-19: Except that the 


Oorxection of ſecond Differences at the Middle of the Inter- 


val to be interpolated, was taken of tlie Mean of the Two 


ſecond Differences, and at the firſt and third Quarter of the 


Interval was taken z of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Table Page 11, 
which would however have given the ſame Reſult. But, at 
the firſt 12 Hours when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours when the Diſtances end, 
there being only One ſecond Difference inſtead of Two ſe- 
cond Differences en each Side to take a Mean of, this Me- 
thod fails in theſe Caſes, and therefore the following is to be 
fubſtituted in its ſtead, being derived from Sir Iſaac New- 
a Curve through the 


— 


+Extremities of any Number of given Ordinates. Phil. Nat. 
_ .FPrine. Math. Page 486. Edit. ult. COOL OR SEL. 
From Four Diſtances at Noon and Midnight computed 
ſtrictly, to interpolate Three Dittances at the zd, 6th, and 


Sobllract 


Subſtract each Diſtance from the following, for the firſt 
Differences, and prefix the Sign —, if the Diſtances de- 
creaſe. Subſtract each firſt Differenee thus found from the fol- 


lowing one of the ſame Order, for the ſecond Differences: And 


in like Manner ſubſtract the firſt 24 Difference from the fol- . 


Sign to that of the Formula. 


lowing for the third Difference ; applying the Signs as in 
algebraic Subſtiaction. Denote the firſt or laſt firſt Difference 
by b, the firſt or laſt ſecond Difference by c; according as the 
Interpolation to be made is for the firſt or laſt 12 Hows, 
denote alſo the third Difference by d; and, à being put to 
ſignify the Diftance at the Beginning of the Interval, the in- 
terpolated Diſtances will be as follows : COT > 


At 3d Hour of firſt Interval a +3b— $;c + 1x44 
At 6th Hour of firſt Interval a 41 - Her 
At gth Hour of firſt Interval a+ 10 -A ir 

PD | b 


5555 | 
At 3d Hour of laſt Interval a ＋ Ih — Fc — 5x4 
At 6th Hour of laſt Interval 4a + £6 — F — rd 
At gth Hour of laſt Interval e 5 — Ti 6 127 4 | 
In adapting theſe Formulz to Numbers, great Care muſt 
be taken about the right Application of the Signs. Thus if 
b, c or d is Negative, apply the Number expreſſing the Value 
of that Term of the Formula Where it is found with a contrary 


Let me add in this Place, that if in filling up the firſt and 
laſt Intervals, a new ſecond Difference has been ſuppoſed in 
arithmetical Progreſſion with,the Two given ones, in order to 
take a Mean between it and the firſt or laſt ſecond Difference, 
the Interpolation at the Middle of the Interval or 6th Hour 

will be had true, the ſame as if the above Formulæ had been 
uſed : But at the Interpolation of the firſt and third Quar- 
ter there will be an Error of Ar third Difference; which 
will be corrected, by applying + +{xd or third Difference, to 
Number found at the firſi Quarter of the Interval, and A A 
to that found at the third Quarter of the Interval; equally 
the ſame whether it be the firſt or laſt Interval. | 
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